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(54) Assembly structure of a flat type device. 

(5?) A panel (120) having a plurality of electrode 
terminals (103) disposed along a peripheral por- 
tion of one surface thereof is assembled at 
small size, less weight and low cost. Flexible 
wiring boards (104) on which a drive IC (105) is 
mounted are connected to the electrode termi- 
nals (103), and circuit wiring is connected to the 
flexible wiring boards (104). On both sides of 
the peripheral portion of the panel (120), a first 
junction terminal (145) and a second junction 
terminal (146) are provided. By a first circuit 
wiring (173), the second junction terminal (146) 
corresponding to one flexible wiring board 
(104) is connected to the first junction terminal 
(145) corresponding to another flexible wiring 
board (104*) adjacent to the flexible wiring 
board (104). An input terminal (144), output 
terminals (142), and a third junction terminal 
(148) that lead to the drive IC (105) are provided 
at places corresponding to the various termi- 
nals (145, 103, 146) on one surface of the 
flexible wiring boards (104). By the second 
circuit wiring (147), the input terminal (144) is 
connected to the third junction terminal (148). 
The corresponding terminals are connected to 
each other by overlapping the flexible wiring 
boards (104) on the peripheral portion of the 
panel (120). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an assembly 5 
structure of a flat type device and method for assem- 
bling the same. More specifically, the invention re- 
lates to an assembly structure of a flat type device in- 
cluding a pane! having electrode terminals disposed 
on a peripheral portion thereof, such as liquid crystal, 10 
EL, plasma, and other panels. 

2. Description of the Prior Art 

Among various types of panels, a liquid crystal 15 
panel is described here. As shown in Figs. 55 and 56, 
which are perspective and sectional views of a prior 
art, a liquid crystal panel 320 is in general so struc- 
tured that liquid crystals 321 are sealed in between a 
pair of glass substrates 301 , 302 and a large number 20 
of electrode terminals 303 are disposed on a periph- 
eral portion of one glass substrate 302. Fig. 56 shows 
a section as viewed along the line A - A' in Fig. 55. In 
its assembled state, the liquid crystal panel 320 has 
on a peripheral portion thereof: flexible wiring boards 25 
304, 304', ... each having a drive IC 305 mounted 
thereon for driving the liquid crystal panel 320; a gen- 
erally L-shaped common wiring board 307 for receiv- 
ing signals from external; and a generally rectangular 
control board 311 for feeding signals to the common 30 
wiring board through a connector 308 (the assembled 
panel is referred to as a "module"). As shown in Fig. 
55, the common wiring board 307 has, on its one sur- 
face, a bus line (circuit wiring) 371, and electrode ter- 
minals 372 electrically conducting with the bus line 35 
371 and corresponding to the flexible wiring boards 

304, 304' respectively. As shown in Fig. 56, the 

flexible wiring board 304 has a wiring layer, which in- 
cludes output terminals 342 and an input terminal 
306, provided on a base material surface 340 having 40 
a flexibility. The drive IC 305 is connected to the wir- 
ing layer by bump electrodes 305a, 305b (numeral 
396 denotes resin). 

Conventionally, the glass substrate 302 and the 
common wiring board 307 are juxtaposed with the 45 
electrode terminals 303, 372 faced upward. Then the 
electrode terminals 303 and 372 are electrically con- 
nected to the output terminals 342 and input terminal 
306 of the flexible wiring board 304 by means of an 
anisotropic conductive material 395 or solder (not so 
shown), respectively. Also, as shown in Fig. 55, one 
end of the connector 308 is connected to the bus line 
371 of the common wiring board 307, while the other 
end of the connector 308 is connected to a signal feed 
terminal (not shown) of the control board 311 . 5$ 

In operation, a signal is fed to the bus line 371 of 
the common wiring board 307 from the control board 
311 via the connector 308. Sequentially through the 



bus line 371 , the electrode terminal 372, and the input 
terminal 306, the signal is inputted to the drive IC 305 
of the flexible wiring boards 304, 304', .... Then, the 
signal outputted by the drive IC 305 is applied to pix- 
els through the output terminals 342 and the elec- 
trode terminals 303. Thus, the liquid crystal panel 320 
is driven. 

Recently, liquid crystal panels have been under- 
going very severe competitive development, facing a 
demand for downsizing and weight reducing the liquid 
crystal panel modules. However, the above- 
described conventional assembling structure has 
both the common wiring board 307 and the control 
board 311 disposed and spaced from each other on 
side portions of the liquid crystal panel 320, thus in- 
evitably resulting in a rather targe size module. Fur- 
ther, since two types of large components, the com- 
mon wiring board 307 and the control board 311, are 
provided, the resulting module is increased in weight, 
making a difficulty for weight reduction. Still further, 
the number of parts is increased so that the material 
cost is also increased. Yet, since the number of times 
of connection process is large, the man-hour required 
is increased, causing higher cost, disadvantageous^. 

Also, the larger the number of parts and the size, 
the more the module is affected by external force. Be- 
sides, the larger the number of times of connection 
process, the more the rate of occurrence of defec- 
tives increases. For these and other reasons, the re- 
liability of the module is deteriorated to a further prob- 
lem. 

SUMMARY OF THE INVENTION 

The present invention has been developed with 
a view to substantially solving the above described 
disadvantages and has for its essential object to pro- 
vide a structure and method for assembling a panel 
by which a panel having electrode terminals disposed 
on a peripheral portion thereof, typified by liquid crys- 
tal panels, can be assembled with small size, light 
weight low cost, and high reliability. 

In order to achieve the aforementioned object an 
assembly structure according to a first aspect of the 
present invention is an assembly structure of a flat 
type device, in which a panel has a plurality of elec- 
trode terminals disposed along a peripheral portion of 
one surface thereof, a flexible wiring board on which 
a drive IC for driving the panel is mounted is electri- 
cally connected to the electrode terminals of the pan- 
el, and wherein a circuit wiring for transferring a signal 
fed from external is electrically connected to the flex- 
ible wiring board, the assembly structure comprising: 
an arrangement of the peripheral portion of the 
panel where a circuit wiring is provided at a layer be- 
low the electrode terminals so as to extend along the 
peripheral portion and to be electrically insulated 
from the electrode terminals with an insulating layer 
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interposed therebetween, and where a junction termi- 
nal is provided so as to conduct with the circuit wiring, 
to penetrate through the insulating layer at a speci- 
fied place, and to share the same layer with the elec- 
trode terminals; and 

an arrangement of one side of the flexible wir- 
ing board where an input terminal and output termi- 
nals leading to the drive IC are provided at places cor- 
responding to the junction terminal and electrode ter- 
minals of the peripheral portion of the panel; 

wherein the flexible wiring board is overlaid on 
the peripheral portion of the panel so that the junction 
terminal and electrode terminals of the peripheral 
portion of the panel are electrically connected to the 
input terminal and output terminals of the flexible wir- 
ing board, respectively. 

In the assembly structure of the flat type device 
according to the first aspect of the present invention, 
in operation, a signal fed to the circuit wiring of the 
peripheral portion of the panel from external is input- 
ted to the drive IC via the junction terminal and then 
the input terminal of the flexible wiring board. Asignal 
outputted by the drive IC is fed to the inside of the pan- 
el via the output terminals of the flexible wiring board 
and the electrode terminals of the peripheral portion 
of the panel. Thus, the panel is driven. 

In the assembly structure of the flat type device 
according to the f irst aspect of the invention, the com- 
mon wiring board, which would be disposed on a side 
portion of the panel in the prior art, is omitted. Accord- 
ingly, the size of the module is reduced compared with 
the prior art. Also, the number of parts is reduced so 
that the module is reduced in weight. Such reduction 
in the number of parts results in a reduction in the ma- 
terial cost Yet the junction terminal and electrode 
terminals of the panel are collectively connected to 
the input terminal and output terminals of the flexible 
wiring board by means of, for example, an anisotropic 
conductive material. This allows the connection proc- 
ess to be achieved at one time so that the man-hour 
required is reduced compared with the prior art and 
therefore the cost is also reduced. Further, based on 
the fact that the number of connection processes is 
reduced and that the panel and the common wiring 
board, which are larger components, are not coupled 
with each other by the flexible wiring board but inte- 
grated together, a high yield of the production process 
can be attained and products with higher reliability 
can be offered to the market 

As shown above, in the assembly structure ac- 
cording to the first aspect of the invention, the com- 
mon wiring board, which would be disposed on a side 
portion of the panel in the prior art, can be omitted. 
Accordingly, the module can be reduced in size, com- 
pared with the prior art Also, since the number of 
parts is reduced, the module can be reduced in 
weight Such reduction in the number of parts allows 
the material cost to be reduced. Yet, the junction ter- 



minal and electrode terminals of the panel can be col- 
lectively connected to the input terminal and output 
terminals of the flexible wiring board by means of, for 
example, an anisotropic conductive material. This al- 
5 lows the connection process to be achieved at one 
time, so that the rnan-hour required can be reduced 
compared with the pnor art As a result, the cost can 
be reduced. 

Further, the structure is that the input terminal 

10 and output terminals of the flexible wiring board are 
provided in series and that the panel and the circuit 
board, which are both larger components, are not 
coupled with each other by the flexible wiring board. 
This arrangement makes the resulting module less 

15 vulnerable to any external force. Also, the production 
yield is improved so that the cost can be reduced and 
the product reliability is enhanced. 

When the electrode terminals of the peripheral 
portion of the panel are connected by means of an 

20 anisotropic conductive material, the anisotropic con- 
ductive material, which is the today's major material 
to be used for interconnection in liquid crystal panels, 
makes it possible to utilize the existing know-hows 
and equipment as they are. This leads to a less 

25 amount of new investment. Accordingly, conventional 
production techniques and commercially available or 
existing equipment may be easily employed. 

When electronic components such as a chip ca- 
pacitor and a resistor are mounted on the flexible wir- 

30 ing board, a compact module with an upgraded dis- 
play can be made by reducing noise of signals input- 
ted to the drive IC. 

When a portion of the flexible wiring board that 
projects sideward of the peripheral portion of the pan- 

35 el is bent so as to be wound around the peripheral por- 
tion of the panel, the module can be further reduced 
in size. 

When at least a region where the peripheral por- 
tion of the panel and the flexible wiring board overlap 

40 each other and the drive !C mounted on the flexible 
wiring board are covered with a specified protective 
resin, any harmful substances such as moisture, 
NaCI, and H 2 S gas can be prevented from penetrat- 
ing into the connecting points at which the junction 

45 terminal and electrode terminals of the peripheral 
portion of the panel are connected to the input termi- 
nal and output terminals of the flexible wiring board, 
respectively. Also, the drive IC is firmly fixed so that 
inner leads of the drive IC will not break, and thatdur- 

50 ability to vibrations and shocks is even enhanced as 
a whole. Accordingly, the pane! is further improved in 
its reliability so as be usable under very severe con- 
ditions. 

If the electrode terminals of the peripheral por- 
55 tion of the panel are press fitted by a clip alone made 
of a shape memorizing member having a U shape in 
section, any defective drive IC that has proved or oc- 
curred as such after assembling can be easily ex- 
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changed for a good drive IC (or a flexible wiring board 
having a good drive IC mounted thereon) without the 
need of removing the adhesive or other work. 

Further, if the electrode terminals of the periph- 
eral portion of the panel are press fitted by a shape 
memorizing member having a U shape in section af- 
ter being once connected by an anisotropic conduc- 
tive material or the like, then the module reliability 
can be further enhanced. 

The assembling method according to a second 
aspect of the invention is a method for assembling a 
flat type device, in which a panel has a plurality of 
electrode terminals disposed along a peripheral por- 
tion of one surface thereof, a flexible wiring board on 
which a drive IC for driving the panel is mounted is 
electrically connected to the electrode terminals of 
the panel, and a circuit wiring for transferring a signal 
fed from external is electrically connected to the flex- 
ible wiring board, the method for assembling a flat 
type device comprising the steps of: 

providing, on the peripheral portion of the pan- 
el, a circuit wiring at a layer below the electrode ter- 
minals so as to extend along the peripheral portion 
and to be electrically insulated from the electrode ter- 
minals with an insulating layer interposed therebetw- 
een, and providing a junction terminal so as to con- 
duct with the circuit wiring, to penetrate through the 
insulating layer at a specified place, and to share the 
same layer with the electrode terminals; 

providing, on one side of the flexible wiring 
board, an input terminal and output terminals leading 
to the drive !C at places corresponding to the junction 
terminal and electrode terminals of the peripheral 
portion of the panel; 

aligning the junction terminal and the elec- 
trode terminals with the input terminal and the output 
terminals with the peripheral portion of the panel and 
the flexible wiring board opposed to each other and 

electrically connecting the junction terminal 
and the electrode terminals to the input terminal and 
the output terminals by means of an anisotropic con- 
ductive material. 

In the method according to the second aspect of 
the invention, the junction terminal and electrode ter- 
minals of the peripheral portion of the panel are elec- 
trically connected to the input terminal and output ter- 
minals of the flexible wiring board by means of an ani- 
sotropic conductive material. Accordingly, the termi- 
nals are collectively connected so that the connection 
process can be achieved at one time. As a result, the 
mar i-hour required is reduced so that the cost lowers. 
Besides, by making the use of existing know-hows 
and equipment, new production facilities may be 
easily introduced with low cost. 

The assembly structure according to a third as- 
pect of the invention is an assembly structure of a flat 
type device, in which a panel has a plurality of elec- 
trode terminals disposed along a peripheral portion of 



one surface thereof, a plurality of flexible wiring 
boards which have a wiring layer on a base material 
surface with a flexibility and on which a drive IC for 
driving the panel is mounted are electrically connect- 

5 ed to the electrode terminals of the panel, and a cir- 
cuit wiring for transferring a signal fed from external 
is electrically connected to the flexible wiring boards, 
the assembly structure comprising: 

an arrangement of the peripheral portion of the 

10 panel where a first junction terminal and a second 
junction terminal corresponding to each one of the 
flexible wiring boards and shanng the same iayer with 
the electrode terminals are provided on both sides of 
a group of the electrode terminals corresponding to 

15 each one of the flexible wiring boards in a direction 
along the peripheral portion of the panel, and where 
a first circuit wiring for connecting the second junc- 
tion terminal corresponding to one of the flexible wir- 
ing boards to the first junction terminal correspond- 

20 ing to another flexible wiring board adjacent to the 
flexible wiring board is provided in proximity to a row 
formed by the various terminals; and 

an arrangement on the flexible wiring boards 
where an input terminal, output terminals, and a third 

25 junction terminal formed of part of the wiring layer 
and leading to the drive IC are provided at plac s cor- 
responding to the first junction terminal, electrode 
terminals, and second junction terminal of the periph- 
eral portion of the panel, and where a second circuit 

30 wiring for connecting the input terminal to the third 
junction terminal is provided; 

wherein the flexible wiring boards are overlaid 
on the peripheral portion of the panel so that the first 
junction terminal, electrode terminals, and second 

35 junction terminal of the peripheral portion of the panel 
are electrically connected to the input terminal, output 
terminals, and third junction terminal of each one of 
the flexible wiring boards in their respective corre- 
spondence. 

40 In the assembly structure according to the third 

aspect of the invention, in operation, a signal is fed to 
the first circuit wiring of the peripheral portion of the 
panel from the external control board via the connec- 
tor and the like. The signal is inputted to the drive IC 

45 from the first junction terminal via the input terminal 
of the flexible wiring board. A signal outputted by the 
drive IC is fed to the inside of the panel via the output 
terminals of the flexible wiring board and the elec- 
trode terminals of the peripheral portion of the panel. 

so Thus, the panel is driven. Also, the signal is branched 
by tha first junction terminal, passed sequentially 
through the second circuit wiring and third junction 
terminal of the flexible wiring board, the second junc- 
tion terminal and first circuit wiring leading th reto of 

55 the peripheral portion of the panel, and thus fed to the 
first junction terminal corresponding to another flex- 
ible wiring board adjacent to the flexible wiring board. 
Then the signal is inputted to the drive IC from the 
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first junction terminal via the input terminal of the ad- 
jacent flexible wiring board. A signal outputted by the 
dnve IC is fed to the inside of the panel via the output 
terminals of the adjacent flexible wiring board and the 
electrode terminals of the peripheral portion of the 
panel, in this way, the signal is fed to the electrode 
terminals corresponding to an adjacent flexible wiring 
board one after another. 

In the assembly structure of the flat type device 
according to the third aspect of the invention, the 
common wiring board, which would be disposed side- 
ward of the panel in the prior art, is omitted. Accord- 
ingly, the module can be reduced in size compared 
with the prior art. Also, the number of parts is reduced 
so that the weight of the module is reduced. Such re- 
duction in the number of parts allows a reduction in 
material cost. Yet, the first junction terminal, elec- 
trode terminals, and second junction terminal of the 
peripheral portion of the panel are collectively con- 
nected to the input terminal, output terminals, and 
third junction terminal of the flexible wiring board by 
means of, for example, an anisotropic conductive ma- 
terial. Also, the process of connection between the 
flexible wiring boards and the common wiring board 
does not exist (the control board is connected to the 
f irst circuit wiring of the peripheral portion of the panel 
via a connector as in the prior art). Accordingly, the 
man-hour required is reduced so that the cost lowers. 

Further, since a smaller number of parts are in- 
volved and the module size is also small, or since a 
smaller number of times of connection is involved, the 
module is less affected by any external force so that 
the rate of occurrence of defectives lowers, accom- 
panied by other advantages. As a result, the module 
reliability is enhanced. 

When a portion of the flexible wiring boards that 
projects sideward of the peripheral portion of the pan- 
el is bent so as to be wound around the peripheral por- 
tion of the panel, the module size is further reduced. 

When a slit is provided to the base material sur- 
face of the portion, at which the flexible wiring boards 
are wound, in a direction along the peripheral portion 
of the panel, the flexible wiring boards can be more 
easily bent around the winding portion, so that the 
module becomes easier to assemble. 

When a clip made of a shape memorizing mem- 
ber having a U shape in section is provided to pinch 
the peripheral portion of the panel on outside of each 
one of the flexible wiring boards so that a group of the 
electrode terminals corresponding to each one of the 
fiexibie wiring boards are press fitted, the corre- 
sponding terminals can be easily connected to each 
other. Moreover, any flexible wiring board on which a 
defective IC that has proved or occurred as such after 
assembling is mounted can be easily exchanged for 
new one without the need of removing the adhesive 
or other work. 

When a slit is provided to the base material sur- 



face of a portion of each one of the flexible wiring 
boards that corresponds to a spacing between the 
row of the input terminal, the output terminals and the 
third junction terminal, and the second circuit wiring 

5 so as to extend along the spacing, the slit, being close 
to the terminals, allows any excess of the material 
that connects the corresponding terminals to each 
other to easily flow therethrough more evenly among 
the terminals without being affected by the second 

10 circuit wiring pattern and the like. As a result, the in- 
sulating property between the connecting terminals 
of the fiexibie wiring board and the first or second cir- 
cuit wiring can be readily retained. Further, the con- 
ditions that result after connection among the con- 

15 necting terminals become uniform so that a stabler 
reliability of the module can be attained. 

When the base material surface has been re- 
moved at a portion of the flexible wiring boards that 
corresponds to the input terminal, the output terrni- 

20 nals, or the third junction terminal, a prober terminal 
for performance tests can be put in contact with the 
terminals through the portion where the base mate- 
rial surface has been removed, while the flexible wir- 
ing board is connected to the peripheral portion of the 

25 panel. As a result, performance tests for the panel 
and the drive ICs can be easily performed. 

When the flexible wiring boards are overlaid on 
the peripheral portion of the panel in such a way that 
the row of the input terminal, the output terminals and 

3Q the third junction terminal is located outer than the 
second circuit wiring, and when a portion of the flex- 
ible wiring boards that corresponds to the second cir- 
cuit wiring is bent substantially 90 degrees to sub- 
stantially 180 degrees with respect to the portions 

35 corresponding to the various terminals, then the 
width of the peripheral portion of the panel is required 
only to be equivalent to the portions corresponding to 
the terminals, so that the width of the peripheral por- 
tion of the panel can be designed narrow. As a result, 

40 the module size can be further reduced. 

When the fiexibie wiring boards are overlaid on 
the peripheral portion of the panel in such a way that 
the row of the input terminal, the output terminals and 
the third junction terminal is located inner than the 

45 second circuit wiring, and when a portion of the flex- 
ible wiring boards on one side of the row of the various 
terminals opposite to the side on which the second 
circuit wiring is located is bent substantially 90 de- 
grees to substantially 1 80 degrees with respect to the 

so portions corresponding to the various terminals, then 
the width of the peripheral portion of tne panei is re- 
quired only to be equivalent to the portions corre- 
sponding to the terminals so that the width of the per- 
ipheral portion of the panel can be designed narrow. 

55 As a result, the module size can be further reduced. 

When the drive IC is mount d on a portion of 
each one of the flexible wiring boards at which the 
flexible wiring boards are bent the extent in which the 
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flexible wiring boards project sideward of the periph- 
eral portion of the panel is reduced by an extent of the 
width of the drive IC. As a result, the module size can 
be further reduced. 

Further, when electronic components such as a 
capacitor and a resistor are mounted on the flexible 
wiring boards, measures for noise involved in the in- 
put signal line and the like can be easily implemented 
in a compact-mounting structure. As a result, a com- 
pact module of high display grade can be realized. 

The assembling method according to a fourth as- 
pect of the invention is a method for assembling a flat 
type device, in whicn a panel has a plurality of elec- 
trode terminals disposed along a peripheral portion of 
one surface thereof, a plurality of flexible wiring 
boards which have a wiring layer on a base material 
surface with a flexibility and on which a drive IC for 
driving the panel is mounted are electrically connect- 
ed to the electrode terminals of the panel, and a cir- 
cuit wiring for transferring a signal fed from external 
is electrically connected to the flexible wiring boards, 
the method for assembling a flat type device compris- 
ing the steps of: 

providing, on the peripheral portion of the pan- 
el, a first junction terminal and a second junction ter- 
minal corresponding to each one of the flexible wiring 
boards and sharing the same layer with the electrode 
terminals on both sides of a group of the electrode 
terminals corresponding to each one of the flexible 
wiring boards in a direction along the peripheral por- 
tion of the panel, and providing a first circuit wiring for 
connecting the second junction terminal correspond- 
ing to one of the flexible wiring boards to the first junc- 
tion terminal corresponding to another flexible wiring 
board adjacent to the flexible wiring board in proxim- 
ity to a row formed by the various terminals; and 

providing, on the flexible wiring boards, an in- 
put terminal, output terminals, and a third junction ter- 
minal formed of part of the wiring layer and leading to 
the drive !C at places corresponding to the first junc- 
tion terminal, electrode terminals, and second junc- 
tion terminal of the peripheral portion of the panel, 
and providing a second circuit wiring for connecting 
the input terminal to the third junction terminal is pro- 
vided; and 

aligning the first junction terminal, electrode 
terminals, and second junction terminal of the periph- 
eral portion of the panel with the input terminal, out- 
put terminals, and third junction terminal of each one 
of the flexible wiring boards, respectively, with the 
peripheral portion or the panei and Ihe flexible wiring 
boards opposed to each other, and electrically con- 
necting the corresponding terminals to each other by 
means of a specified electrically connecting material. 

In the assembling method according to th fourth 
aspect of the invention, the first junction terminal, 
electrode terminals, and second junction terminal of 
the peripheral portion of the panel are connected to 



the input terminal, output terminals, and third junction 
terminal of the flexible wiring board by means of a 
specified electrical connecting material (anisotropic 
conductive material, solder, photo-setting insulating 

5 resin, etc.). Thus, the corresponding terminals can be 
collectively connected to each other. Further, there is 
involved no connecting process of the flexible wiring 
board and the common wiring board (the control 
board is connected to the first circuit winng of the per- 

10 ipheral portion of the panel by means of a connector 
as in the prior art). Accordingly, the man-hour re- 
quired is reduced so that the cost lowers. Further, the 
input terminal and the output terminals are connected 
underthe same conditions. Thus, variation in the con- 

15 necting conditions of the two types of terminals in 
fabrication is reduced, so that a stabler reliability of 
the module can be attained. 

The assembly structure according to a fifth as- 
pect of the invention is an assembly structure of a flat 

20 type device, in which a panel has a plurality of elec- 
trode terminals disposed along a peripheral portion 
of one surface thereof, a plurality of flexible wiring 
boards which have a wiring layer on a base material 
surface with a flexibility and on which a drive IC for 

25 driving the panel is mounted are electrically connect- 
ed to the electrode terminals of the panel, and a con- 
trol board for feeding a signal for driving the panel is 
electrically connected to the flexible wiring boards, 
the assembly structure comprising: 

30 an arrangement of the peripheral portion of the 

panel where a first junction terminal and a second 
junction terminal corresponding to each one of the 
flexible wiring boards and sharing the same layerwith 
the electrode terminals are provided on both sides of 

35 a group of the electrode terminals corresponding to 
each one of the flexible wiring boards in a direction 
along the peripheral portion of the panel, and where 
a first circuit wiring for connecting the second junc- 
tion terminal corresponding to one of the flexible wir- 

40 ing boards to the first junction terminal correspond- 
ing to another flexible wiring board adjacent to the 
flexible wiring board is provided in proximity to a row 
formed by the various terminals; 

an arrangement on the flexible wiring boards 

45 where an input terminal, output terminals, and a third 
junction terminal formed of part of the wiring layer 
and leading to the drive IC are provided at places cor- 
responding to the first junction terminal, electrode 
terminals, and second junction terminal of the periph- 

so eral portion of the panel, where a second circuit wiring 
for connecting tha input terminal to the third junction 
terminal is provided, and where a fourth junction ter- 
minal leading to the third junction terminal via a third 
circuit wiring is provided; and 

55 an arrangement on one surface of the control 

board where a signal feed terminal for feeding a sig- 
nal for driving the panel is provided in correspon- 
dence to the fourth junction terminal of the flexible 
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wiring boards; 

wherein the flexible wiring boards are overlaid 
on the peripheral portion of the panel so that the first 
junction terminal, electrode terminals, and second 
junction terminal of the peripheral portion of the panel 
are electrically connected to the input terminal, output 
terminals, and third junction terminal of each one of 
the flexible wiring boards in their respective corre- 
spondence: 

and wherein the control board is overlaid on 
the flexible wiring boards so that the fourth junction 
terminal of the flexible wiring boards is electrically 
connected to the signal feed terminal of the control 
board in correspondence. 

In the assembly structure of the flat type device 
according to the fifth aspect of the invention, in oper- 
ation, a signal is fed from the signal feed terminal of 
the control board to the fourth junction terminal of the 
flexible wiring board. This signal is inputted from the 
fourth junction terminal to the drive IC sequentially 
via the third circuit wiring, the third junction terminal, 
the second circuit wiring, and the input terminal. A sig- 
nal outputted by the drive IC is fed to the inside of the 
panel via the output terminals of the flexible wiring 
board and the electrode terminals of the peripheral 
portion of the panel (direct route). Thus, the panel is 
driven. Also, the signal can be fed to the panel through 
a following indirect route. That is the signal branched 
by the third junction terminal of the flexible wiring 
board, passed sequentially through the second junc- 
tion terminal and first circuit wiring leading thereto of 
the peripheral portion of the panel, and thus fed to the 
first junction terminal corresponding to another flex- 
ible wiring board adjacent to the flexible wiring board- 
Then the signal is inputted to the drive IC from the 
first junction terminal via the input terminal of the ad- 
jacent flexible wiring board. A signal outputted by the 
drive IC is fed to the inside of the panel via the output 
terminals of the adjacent flexible wiring board and the 
electrode terminals of the peripheral portion of the 
panel, in this way, the signal is fed to the electrode 
terminals corresponding to an adjacent flexible wiring 
board one after another. 

In the assembly structure of the flat type device 
according to the fifth aspect of the invention, the com- 
mon wiring board and the connector, which would be 
disposed sideward of the panel in the prior art, are 
omitted. Accordingly, the module size is reduced 
compared with the prior art. Also, the number of parts 
is reduced, so that the module is reduced in weight. 
Further, such a reduction in the number of parts al- 
lows a reduction in the material cost. Yet, the first 
junction terminal, electrode terminals, and second 
junction terminal of the peripheral portion of the panel 
are collectively connected to the input terminal, out- 
put terminals, third junction terminal of the flexible 
wiring board by means of, for example, an anisotropic 
conductive material. The connecting process be- 



tween the flexible wiring boards and the control board 
is reduced in burden to a level similar to or less than 
the connecting process for the common wiring board 
in the prior art. The connecting process for the con- 

5 nector is entirely obviated. Accordingly, the total man- 
hour required is reduced compared with the prior art. 
As a result, the cost lowers. Furthermore, the module 
reliability becomes stabler and improved by virtue of 
its number of times of connection smaller than in the 

w prior art, and other advantages. 

When the panel is generally rectangular shaped 
and the control board is generally L- t U-, or square- 
shaped along the peripheral portion of the panel, then 
the signal is fed from the control board to the flexible 

75 wiring boards by a direct route, i.e. a shortest route as 
required. Accordingly, the wire resistance is reduced. 

When the fourth junction terminal of part of the 
plurality of flexible wiring boards are not connected to 
the signal feed terminal of the control board, the num- 

20 ber of connecting points between the flexible wiring 
boards and control board is reduced. As a result, the 
man-hour required is further reduced so that the cost 
lowers. For example, the fourth junction terminal of 
the flexible wiring board is connected to the signal 

25 feed terminal of the control board at a corner portion 
of the peripheral portion of the panel, while the fourth 
junction terminal of the flexible wiring boards is not 
connected to the signal feed terminal of the control 
board at places other than the corner portion. In such 

so a case, the signal is fed to the electrode terminals 
corresponding to the flexible wiring board at the cor- 
ner portion of the peripheral portion of the panel 
through the aforementioned direct route, while the 
signal is fed to the electrode terminals corresponding 

35 to flexible wiring boards at places other than the cor- 
ner portion through the aforementioned indirect 
route. Yet, in this case, the control board is not re- 
quired to be provided lengthily along the peripheral 
portion of the panel, but may be provided only at the 

40 corner portion. Accordingly, the module is further re- 
duced in size and weight. 

When the fourth junction terminal of the part of 
the flexible wiring boards has been cut off and r - 
moved together with the base materia! surface, it is no 

45 longer necessary to prepare different types of f lexibl 
wiring boards previously for assembling. In other 
words, the flexible wiring boards are prepared as pro- 
vided with a fourth junction terminal, and the fourth 
junction terminal is cutoff and removed before start- 
so ing the assembly. In such a case, design cost for the 
flexible wiring boards will never increase. 

When the portion of the part of the flexible wiring 
boards that projects sideward of the peripheral por- 
tion of the panel is bent at least once, the module size 

55 is further reduced. 

When the control board is overlaid on the periph- 
eral portion of the panel directly or via a spacer and 
assembled integrally therewith, the module is in- 
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creased in strength with its reliability enhanced. Also, 
it is no longer needed to provide any auxiliary rein- 
forcement member for assembling the panel and the 
control board, so that the module can be designed for 
small size and light weight. 

When the control board is mounted on one sur- 
face of the peripheral portion of the panel opposite to 
the surface on which the electrode terminals are pro- 
vided, and when the flexible wiring boards are wound 
around a peripheral portion of the panel and the con- 
trol board, then the module size is further reduced. 

When a clip made of a shape memorizing mem- 
ber having a U shape in section is provided to pinch 
the peripheral portion of the panel and the control 
board on outside of the flexible wiring boards so that 
a group of the electrode terminals corresponding to 
each one of the flexible wiring boards are press fitted, 
the terminals can be easily connected to each other. 
Moreover, any flexible wiring board on which a defec- 
tive IC that has proved or occurred as such after as- 
sembling is mounted can be easily exchanged for 
new one. 

When connection between the peripheral portion 
of the panel and the flexible wiring boards and con- 
nection between the flexible wiring boards and the 
control board are achieved by an identical connecting 
material, they can be collectively connected simulta- 
neously by heating and thermally curing the conduc- 
tive material by, for example, two thermal press head 
tips. As a result, the man-hour required is reduced so 
that the cost lowers. 

The assembling method according to a sixth as- 
pect of the invention is a method for assembling a flat 
type device, in which a panel has a plurality of elec- 
trode terminals disposed along a peripheral portion of 
one surface thereof, a plurality of flexible wiring 
boards which have a wiring layer on a base material 
surface with a flexibility and on which a drive IC for 
driving the panel is mounted are electrically connect- 
ed to the electrode terminals of the panel, and a con- 
trol board for feeding a signal fed from external is 
electrically connected to each of the flexible wiring 
boards, the method for assembling a flat type device 
comprising the steps of: 

providing, on the peripheral portion of the pan- 
el, a first junction terminal and a second junction ter- 
minal corresponding to each one of the flexible wiring 
boards and sharing the same layer with the electrode 
terminals on both sides of a group of the electrode 
terminals corresponding to each one of the flexible 
wiring boards in a direction aiong the peripheral por- 
tion of the panel, and providing afirst circuit wiring for 
connecting the second junction terminal correspond- 
ing to one of the flexible wiring boards to the first junc- 
tion terminal corresponding to another flexible wiring 
board adjacent to the flexible wiring board in proxim- 
ity to a row formed by the various terminals; 

providing, on the flexible wiring boards, an In- 



put terminal, output terminals, and a third junction te r- 
minal formed of part of the wiring layer and leading to 
the drive IC at places corresponding to the first junc- 
tion terminal, electrode terminals, and second junc- 

5 tion terminal of the peripheral portion of the panel; 
providing a second circuit wiring for connecting the in- 
put terminal to the third junction terminal; and provid- 
ing a fourth junction terminal leading to the third junc- 
tion terminal via a third circuit wiring; 

w providing, on one surface of the control board, 

a signal feed terminal for feeding a signal for driving 
the panel in correspondence to the fourth junction 
terminal of the flexible wiring boards; 

overlaying the flexible wiring boards on the 

15 peripheral portion of the panel so that the first junc- 
tion terminal, electrode terminals, and second junc- 
tion terminal of the peripheral portion of the panel are 
electrically connected to the input terminal, output 
terminals, and third junction terminal of each one of 

20 the flexible wiring boards in their respective corre- 
spondence; and 

overlaying the control board on the flexible 
wiring boards so that the fourth junction terminal of 
the flexible wiring boards is electrically connected to 

25 the signal feed terminal of the control board in corre- 
spondence. 

In the method for assemblying the flat type de- 
vice according to the sixth aspect of the invention, the 
first junction terminal, electrode terminals, second 
30 junction terminal of the panel are collectively con- 
nected to the input terminal, output terminals, and 
third junction terminal of the flexible wiring board by 
means of, for example, an anisotropic conductive ma- 
terial. Also, the connecting process between the flex- 
35 ible wiring boards and the control board is reduced in 
burden to a level similar to or less than the connecting 
process for the common wiring board in the prior art. 
The connecting process for the connector is entirely 
obviated. Accordingly, the total man-hour required is 
40 reduced compared with the prior art. As a result, the 
cost lowers. 

When the control board is overlaid directly or via 
a spacer on one surface of the peripheral portion of 
the panel opposite to the surface on which the elec- 
ts trode terminals are provided, and when the flexible 
wiring boards are wound around a peripheral portion 
of the panel and the control board, and further when 
a clip made of a shape memorizing member having a 
U shape in section is provided to pinch the peripheral 
so portion of the panel and the control board on outside 
of the flexible wiring boards so that a group of the ter- 
minals corresponding to each one of the flexible wir- 
ing boards are press fitted, then the module size is 
further reduced. Yet, the terminals can be easily con- 
55 nected to each other so that the assembly work is fa- 
cilitated. 

When a connecting material which will be cured 
by heating and pressurization or by heating, cooling, 
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and pressurization is provided between the peripher- 
al portion of the panel and the flexible wiring boards 
and between the flexible wiring boards and the con- 
trol board; and when connection of the terminals in 
their correspondence is simultaneously achieved by 
two thermal press head tips, then connection be- 
tween the panel and the flexible wiring boards and 
connection between the flexible wiring boards and 
the control board can be achieved simultaneously 
and collectively. Accordingly, the man-hour required 
is reduced so that the cost lowers. 

The assembly structure according to a seventh 
aspect of the invention is an assembly structure of a 
flat type device having: 

a display pane! having a peripheral portion; 
and a plurality of wiring boards which are disposed on 
the peripheral portion of the display panel in an array 
direction along the peripheral portion and on which a 
circuit element for driving the display panel is mount- 
ed. 

the plurality of wiring boards respectively com- 
posing an insulating substrate; a plurality of connect- 
ing terminals arrayed on the insulating substrate in 
such a direction as to intersect the array direction of 
the wiring boards at proximately both ends of each 
one of the wiring boards in their array direction; and 
a bypass wiring which electrically connects at least 
part of the plurality of connecting terminals at proxi- 
mately the both ends with each other and which is 
electrically connected to the circuit element; 

the display panel including a plurality of com- 
mon lines which are connected respectively to the 
connecting terminals of each one of the plurality of 
wiring boards adjacent to one another on the periph- 
eral portion and which are formed between one an- 
other of the connecting terminals of the plurality of 
wiring boards adjacent to one another; 

wherein the connecting terminals of each one 
of the plurality of wiring boards are connected to the 
plurality of common lines and other connecting termi- 
nals on the display panel by means of an identical 
connecting material. 

According to the seventh aspect of the invention, 
the display device comprises: a display panel having 
a peripheral portion; and a plurality of wiring boards 
which are disposed on a peripheral portion of the dis- 
play panel in an array direction extending along the 
peripheral portion and on which a circuit element for 
driving the display panel is mounted. A plurality of 
connecting terminals arranged on the plurality of wir- 
ing boards are arrayed on an insulating substrain at 
proximately both ends in the array direction of the wir- 
ing boards in such a direction as to intersect this array 
direction. Also, a bypass wiring is provided on each of 
the plurality of wiring boards. The bypass wiring elec- 
trically connects at least part of the plurality of con- 
necting terminals at the proximately both ends of the 
flexible wiring boards with each other and is electri- 



cally connected to the circuit element. 

Such a structure of the wiring boards makes the 
wire resistance due to distribution of the common 
lines lower than when the connecting terminals are 

5 arrayed in parallel in the array direction, leading to a 
stabler display grade. 

The assembly structure according to an eighth 
aspect of the invention is an assembly structure of a 
flat type device having; 

10 a display panel having a peripheral portion; 

and a plurality of wiring boards which are disposed on 
the peripheral portion of the display panel in an array 
direction along the peripheral portion and on which a 
circuit element for driving the display panel is mount- 

15 ed, 

the plurality of wiring boards respectively com- 
prising an insulating substrate; a plurality of connect- 
ing terminals arrayed on the insulating substrate in 
such a direction as to intersect the array direction of 

20 the wiring boards at proximately both ends of each 
one of the wiring boards in their array direction; and 
a bypass wiring which electrically connects at least 
part of a plurality of connecting terminals at proxi- 
mately the both ends with each other and which is 

25 electrically connected to the circuit element; 

the display panel including a plurality of com- 
mon lines which are connected in common to part of 
the connecting terminals of each one of the plurality 
of wiring boards on the peripheral portion and which 

30 are formed over a range including an array range of 
the plurality of wiring boards; 

wherein the connecting terminals of each one 
of the plurality of wiring boards are connected to the 
plurality of common lines and other connecting termi- 

35 nals on the display panel by means of an identical 
connecting material. 

According to the eighth aspect of the invention, 
the display panel has a plurality of common lines 
which are connected to their corresponding connect- 

40 ing terminals of a plurality of wiring boards adjacent 
to one another on the peripheral portion and which 
are formed between one and another of the connect- 
ing terminals of the plurality of wiring boards adjacent 
to one another. The connecting terminals of the plur- 

45 ality of wiring boards are connected to the plurality of 
common lines and other connecting terminals on the 
display panel by means of the same connecting ma- 
terial. 

Such a structure of the display panel makes it 
so feasible to substantially reduce the area occupied by 
the display device. The reason is that, compared with 
the case where a separate wiring board other than the 
display panel and the above wiring boards is used so 
that the above common lines are provided on the sep- 
55 arate wiring board, such a separate wiring board can 
be omitted. 

In this way, according to the seventh and eighth 
aspects of the invention, the following advantages 
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can be attained: 

(1) The display device is offered with smaller size 
and less thickness; 

(2) The display device is offered with less weight; 
and 

(3) The display device is (ess affected by any ex- 
ternal force by virtue of its small-size structure, 
with its reliability as a display device improved. 
The assembly structure according to a ninth as- 
pect of the invention is an assembly structure of a flat 
type device having: 

a display panel having a peripheral portion; 
and a plurality of wiring boards which are disposed on 
the peripheral portion of the display panel in an array 
direction along the peripheral portion and on which a 
circuit element for driving the display panel is mount- 
ed, 

the plurality of wiring boards respectively com- 
prising an insulating substrate; and a bypass wiring 
which electrically connects at least part of a plurality 
of connecting terminals at proximately both ends of 
the wiring boards with each other and which is elec- 
trically connected to the circuit element; 

the display panel including a plurality of first 
common lines which are connected in common to the 
connecting terminals of each one of the plurality of 
wiring boards on the peripheral portion and which are 
formed over a range including an array range of the 
plurality of wiring boards; and a plurality of second 
common lines which are connected in common to part 
of the connecting terminals of each one of the plural- 
ity of wiring boards on the peripheral portion and 
which are formed over a range including the array 
range of the plurality of wiring boards; 

wherein the connecting terminals of each one 
of the plurality of wiring boards are connected to the 
first common lines, the second common lines, and 
other connecting terminals on the display panel by 
means of an identical conductive connecting materi- 
al. 

According to the ninth aspect of the invention, the 
assembly structure of the display device comprises a 
display panel having a peripheral portion, and a plur- 
ality of wiring boards. The plurality of wiring boards 
are arranged on a peripheral portion of the display 
panel in an array direction along the peripheral por- 
tion and each have a circuit element mounted thereon 
for driving the display panel. A plurality of wiring 
boards each have a bypass wiring which electrically 
connects at least part of the plurality of connecting 
terminals at proximately both ends of the wiring 
boards with each other, and which is electrically con- 
nected to the circuit element 

The second common lines formed on the display 
panel are connected in common to part of the con- 
necting terminals of each one of the plurality of wiring 
boards on the peripheral portion of the display panel. 
Also, the first common lines are formed over a range 



including the array range of the plurality of wiring 
boards on the display panel. The connecting termi- 
nals of each of the plurality of wiring boards are con- 
nected to the first and second common lines and 

5 other connecting terminals on the display panel by 
means of the same connecting material. 

Also tn the ninth aspect of the invention as descri- 
bed above, the same advantages as listed in the fore- 
going articles (1) to (3) can be attained. 

10 In the seventh aspect of the invention, the b/o^ss 

winng may include a first bypass wiring whirn is 
formed on the insulating substrate and which di- tly 
connects the connecting terminals at proximately the 
both ends to one another. 

15 Also, the bypass wiring may include: a second by- 

pass wiring formed on the insulating substrate over 
a range from proximately any one of the both ends to 
the circuit element; a third bypass wiring which is 
formed on the insulating substrate over a range from 

20 proximately the other any one of the both ends to the 
circuit element; and an in-element bypass wiring 
which is formed within the circuit element and both 
ends of which are connected to the second bypass 
wiring and the third bypass wiring, respectively. 

25 In the seventh aspect of the invention, the bypass 

wiring may be provided on both surfaces of the insu- 
lating substrate of each one of the wiring boards. 

Also, the first bypass wiring may be provided on 
the insulating substrate and at such a position that 

30 the first bypass wiring passes between the in? ng 
substrate and the circuit element. 

Also, the connecting material may be a 
tropic conductive film. 

Further, the display panel may comprise a pair of 

35 display boards having display-use electrodes provid- 
ed on their surfaces opposite to each other and hav- 
ing an optical transmission property, wherein the 
common lines are provided both on at least one of the 
pair of display boards within a range of overlap por- 

40 tion of these boards excepting a area of the display- 
use electrodes and on the peripheral portion. 

The above seventh, eighth, and ninth aspects of 
the invention offer the following advantages: 

(1) Since the circuit board on which the common 
45 lines for input signals to the ICs are formed is no 

longer necessitated, it becomes possible to re- 
duce material cost and make the display panel 
thinner, more lightweight and more compact. 
Also, a reduced number of connection processes 
so leads to a lower rate of occurrence of defectives 

and an improved yield of the assembling process. 

(2) Since the input/output-use electrode termi- 
nals of the flexible wiring board are collectively 
connected to the electrode terminals of the dis- 
ss play pane), the man-hour required for assembling 

can be reduced to a substantial extent so that the 
cost can be reduced. 

(3) Since the common lines for use of input sig- 
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nals or power supply are formed between one 
wiring board and its adjacent wiring board in the 
peripheral portion of the panel so that an input 
signal is bypassed within the wiring boards, the 
wire resistance between wiring boards connect- 
ed to both ends of the peripheral portion of the 
dispiay panel is reduced. Further, an increased 
connection width of the wiring boards and the 
electrode terminals of the display panel results in 
a decreased connection resistance. 
(4) With part of the common lines for input signals 
formed outside opposite etectrooes, the delay 
time of a signal is reduced. By virtue of the above 
advantages, there can be provided a liquid crys- 
tal display device which is prevented from fail- 
ures in displaying an image, good in display 
grade, and compact in construction. 
The method for assembling a flat type display de- 
vice according to a tenth aspect of the invention in- 
cluding a display panel having a peripheral portion, 
comprising the steps of: 

aligning a plurality of wiring boards on which a 
circuit element for driving the display panel is mount- 
ed with the peripheral portion of the display panel; 
and 

connecting the display panel to the wiring 
boards by means of a connecting material in such a 
way that signal input terminals, a bypass signal input 
terminal, and signal output terminals for the dispiay 
panel of the wiring boards are treated collectively. 

The assembling method of a display device ac- 
cording to the tenth aspect of the invention is imple- 
mented in the following way. A plurality of wiring 
boards each having a circuit element for driving the 
display panel mounted thereon are aligned with the 
common lines of the peripheral portion of the display 
panel. Connecting terminals of the plurality of wiring 
boards are connected to the common lines and other 
connecting terminals of the peripheral portion of the 
display panel by means of a connecting material. If 
the common lines were provided to the display panel 
or a separate wiring board other than the plurality of 
wiring boards, there would be involved connection 
processes between the plurality of wiring boards and 
the display panel and between the plurality of wiring 
boards and the separate wiring board. In the present 
assembling method, the need for the connecting 
process between the plurality of wiring boards and 
the separate wiring board is eliminated. Thus, the 
number of assembling processes for the display de- 
vice is reduced substantially, so that the assembling 
process of the display device is simplified. 

According to the assembling method of the tenth 
aspect of the invention, as the connection of termi- 
nals is currently implemented with an anisotropic 
conductive material as a mainstream, use of an ani- 
sotropic material as the connecting material elimin- 
ates the need of developing new connecting materials 



and the existing know-hows can be utilized. Thus, the 
conventional manufacturing equipment may more of- 
ten be employed as they are, resulting in less invest- 
ment in plant and equipment. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully un- 
derstood from the detailed description given herein- 
10 below and the accompanying drawings which are giv- 
en by way of illustration only, and thus are not limit- 
ative of the present invention, and wherein: 

Fig. 1 is a perspective view of a liquid crystal 
module which is an embodiment of the present in- 
15 vention according to its first, second, and fourth 

aspects; 

Fig. 2 is a plan view of the peripheral portion of 

the module shown in Fig. 1; 

Fig. 3 is a sectional view taken along the line B - 

20 B' of Fig. 2; 

Figs. 4 (a) and 4 (b) are views showing a modifi- 
cation example of the liquid crystal module; 
Figs. 5 (a) and 5 (b) are views showing another 
modification example of the liquid crystal mod- 

25 ule; 

Figs. 6 (a), 6 (b) and 6 (c) are views showing fur- 
ther modification example of the liquid crystal 
module; 

Fig. 7 is a perspective view of a liquid crystal 

30 module which is an embodiment of the present in- 

vention according to its third and fourth aspects; 
Figs. 8 (a) and 8 (b) are plan views of the periph- 
eral portion of the liquid crystal module; 
Fig. 9 is a sectional view of the peripheral portion 

35 of the liquid crystal module; 

Fig. 10 is a perspective view showing a modifi- 
cation example of the liquid crystal module; 
Fig. 11 is a sectional view of the modification ex- 
ample of Fig. 10; 

40 Fig. 12 is a plan view showing a flexible wiring 

board in which a slit is provided; 
Fig. 13 is a sectional view of the flexible wiring 
board in which a slit is provided; 
Fig. 14 is a sectional view of a flexible wiring 

45 board in which an opening is provided; 

Fig. 15 is a sectional view of a flexible wiring 
board bent 90 degrees; 

Fig. 16 is a sectional view of a flexible wiring 
board bent 1 80 degrees; 
so Fig, 17 is a perspective view of a liquid crystal 

module which is an embodiment of the present in- 
vention; 

Figs. 18 (a) and 18 (b) are plan views of the per- 
ipheral portion of the liquid crystal module; 
55 Fig. 19 is a perspective view showing an modifi- 

cation example of the liquid crystal module of Fig. 
17; 

Fig. 20 is a perspective view showing a modifi- 
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cation example of the liquid crystal module of Fig. 
17; 

Fig. 21 is a perspective view showing a modifi- 
cation example of the liquid crystal module of Fig. 
17; 5 
Fig. 22 is a main-part sectional view of the liquid 
crystal module of Fig. 17; 

Fig. 23 is a sectional view showing a modification 

example of the liquid crystal module of Fig. 17; 

Fig. 24 is a sectional view showing a modification 10 

example of the liquid crystal module of Fig. 17; 

Fig. 25 is a sectional view showing a modification 

example of the liquid crystal module of Fig. 17; 

Fig. 26 is a sectional view showing a modification 

example of the liquid crystal module of Fig. 17; 15 

Fig. 27 is a sectional view showing a modification 

example of the liquid crystal module of Fig. 17; 

Fig. 28 is a sectional view showing an assembled 

state of the liquid crystal module of Fig. 24; 

Fig. 29 is a sectional view showing an assembled 20 

state of the liquid crystal module of Fig. 24; 

Fig 30 is a perspective view showing a liquid 

crystal display device which is an embodiment of 

the present invention according to its seventh, 

eighth, and tenth aspects; 25 

Fig. 31 is a plan view of the vicinity of a flexible 

wiring board of the liquid crystal display device of 

Fig. 30; 

Fig. 32 is an exploded perspective view of the vi- 
cinity of a flexible wiring board of the liquid crystal 30 
display device of Fig. 30; 

Fig. 33 is a sectional view taken along the line 
X33-X33 of Fig. 31; 

Fig. 34 is a sectional view taken along the line 
X34 - X34 of Fig. 31; 35 
Fig. 35 is a flow chart showing an example of the 
manufacturing process of a display device ac- 
cording to the tenth aspect of the present inven- 
tion; 

Fig. 36 is a sectional view showing the manufac- 40 
turing process; 

Fig. 37 is a plan view of a modification example 
of the flexible wiring board to be used in the liquid 
crystal display device of Fig. 30; 
Fig. 38 is a perspective view showing a liquid 45 
crystal display device which is a second embodi- 
ment of the panel according to its seventh aspect; 
Fig. 39 is a sectional view of the embodiment of 
Fig. 38; 

Fig. 40 is a plan view showing a liquid crystal dis- so 
play device which is a third embodiment of the 
present invention according to its seventh as- 
pect; 

Fig. 41 is a sectional view taken along the line 
X41 - X41 of Fig. 40; 55 
Fig. 42 is a sectional view taken along the line 
X42-X42 of Fig. 40; 

Fig. 43 is a plan view of a liquid crystal display de- 



vice which is a fourth embodiment of the present 
invention according to its seventh aspect; 
Fig. 44 is a sectional view taken along the line 
X44 - X44 of Fig. 43, 

Fig. 45 is a sectional view showing a first modi- 
fication example of the above embodiment; 
Fig. 46 is a sectional view showing a second mod- 
ification example of the above embodiment; 
Fig. 47 is a plan view showing a liquid crystal dis- 
play device which is a fifth embodiment of the 
present invention according to its seventh as- 
pect- 
Fig. 48 is a sectional view taken along the line 
X48 - X48 of Fig. 47; 

Fig. 49 is a plan view showing a liquid crystal dis- 
play device which is a sixth embodiment of the 
present invention according to its seventh as- 
pect; 

Fig. 50 is a sectional view taken along the line 
X50 - X50 of Fig. 49; 

Fig. 51 is a sectional view showing a liquid crystal 
display device which is a seventh embodiment of 
the present invention according to its seventh as- 
pect; 

Fig. 52 is a plan view of the liquid crystal display 
device of Fig. 51; 

Fig. 53 is a sectional view showing a liquid crystal 
display device which is an eighth embodiment of 
the present invention according to its seventh as- 
pect; 

Fig. 54 is a plan view of the liquid crystal display 
device of Fig. 53; 

Fig. 55 is a perspective view of a prior-art liquid 
crystal module; and 

Fig. 56 is a sectional view taken along the line A 
- A of Fig. 55. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The assembly structure of a display panel ac- 
cording to the present invention is now described in 
more detail by way of its preferred embodiments. 

Fig. 1 is a perspective view of the liquid crystal 
module which is an embodiment of the first, second, 
and fourth aspect of the present invention. A liquid 
crystal panel 20 has liquid crystals 21 (see Fig. 4 (b)) 
sealed between a pair of glass substrates 1, 2. Flex- 
ible wiring boards 4, 4\ ... each having a drive IC 5 for 
driving the liquid crystal panel 20 mounted thereon 
are attached on the peripheral portion of one glass 
substrate 2. 

Fig. 2 is a plan view of the peripheral portion of 
the liquid crystal panel 20 of Fig. 1, while Fig. 3 is a 
sectional view taken along the line B - B' of Fig. 2 in 
the arrow direction. As shown in Fig. 2, on the periph- 
eral portion of the liquid crystal panel 20 (glass sub- 
strate 2), there are disposed a plurality of electrode 
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terminals 3 which lead to pixels (not shown) inside the 
panel. As shown in Fig. 3, a bus tine 73 as a circuit wir- 
ing is provided at a layer below the electrode termi- 
nals 3. The bus line 73 extends along the peripheral 
portion of the panel and is electrically insulated from 
the electrode terminals 3 with an insulating layer 9 in- 
terposed therebetween (a base coat 11 having insu- 
lating property is provided between the bus line 73 
and the glass substrate 2). The insulating layer 9 has 
through holes 74 formed at specified points thereon. 
A junction terminal 45 is also provided so as to lead 
to the bus tine 73 via the through holes 74. The junc- 
tion terminal 45 shares the same layer with the elec- 
trode terminals 3 do. On the other hand, as shown in 
Fig. 2, the flexible wiring board 4 is rectangular in 
shape, having an input terminal 44 and output termi- 
nals 42 of a strip shape provided along one side line 
of the rectangle on one surface of the flexible wiring 
board 4. These input terminal 44 and output terminals 
42 lead to the drive IC 5 by means of lines 43, 41 . The 
drive IC 5 is mounted along a side line opposite to that 
for the input terminal 44 and the output terminals 42 
by means of gang bond (collective thermal press 
bonding) or use of solder or conductive paste. It is not- 
ed that the line 43 has a capacitor 55 for use of signal 
adjustment connected thereto. Adjacent to the flex- 
ible wiring board 4 is provided a flexible wiring board 
4* having the completely same arrangement as in the 
board 4. 

In the assembling, while the peripheral portion of 
the liquid crystal panel 20 and the flexible wiring 
board 4 are opposed to each other, the junction ter- 
minal 45 and the electrode terminals 3 are aligned 
with the input terminal 44 and the output terminals 42, 
respectively, in one-to-one correspondence. Then, 
as shown in Fig. 3, the junction terminal 45 and the 
electrode terminals 3 are pressed or thermally press 
bonded with the input terminal 44 and the output ter- 
minals 42 by means of an anisotropic conductive ma- 
terial 95. Thereby, the junction terminal 45 and the 
electrode terminals 3 are collectively electrically con- 
nected to the input terminal 44 and the output termi- 
nals 42, respectively. Also, as shown in Fig. 1, a con- 
nector 8 for feeding drive-use signals from external is 
connected to a portion of the bus line 73 correspond- 
ing to a corner of the liquid crystal panel 20. Further, 
connection of the input terminal 44 and that of the out- 
put terminals 42 may be achieved by the anisotropic 
conductive material 95 or instead by other materials 
such as solder or photo-setting resins. 

in operation, a drive-use signai is fed to the bus 
line 73 of the peripheral portion of the panel via the 
connector 8 from external. This signal is inputted to 
the drive IC 5 sequentially through the junction termi- 
nal 45, the input terminal 44 of the flexible wiring 
board 4, and the fine 43 as shown in Fig. 2. A signal 
outputted by the drive IC 5 is fed to pixels (not shown) 
of the liquid crystal panel 20 sequentially through the 



line 41 , the output terminals 42, and the electrode ter- 
minals 3 of the peripheral portion of the panel. Thus, 
the liquid cr/stal panel 20 is driven. 

Since this liquid crystal module is provided with 

5 no common wiring board 307 that would be disposed 
on one side of the glass substrate 2 in the prior art 
(see Fig. 55), the size of the module can be reduced 
compared with the prior art. Also, the number of parts 
can be reduced so that the weight of the module can 

w also be reduced. Such reduction in the number of 
parts allows a reduction in material cost. Yet, connec- 
tion of the terminals 45, 3 of the peripheral portion of 
the panel and the terminals 44, 42 of the flexible wir- 
ing board can be accomplished only by a one-time 

15 connecting process. As a result, the man-hour re- 
quired can be reduced compared with the prior art, 
leading to a cost reduction. 

Fig. A shows a modif ication example of the above 
liquid crystal module. In this example, as shown in 

20 Fig. 4 (a), after the connecting process, the portion 
of the flexible wiring boards4, 4\ ... that projects side- 
ward of the peripheral portion of the liquid crystal 
panel 20 (glass substrate 2) is bent so as to be wound 
around the peripheral portion of the panel. Further, as 

25 shown in Fig. 4 (b), a clip 10 made of a shape mem- 
orizing alloy (or shape memory plastics) and having 
a U shape in section is used to pinch the peripheral 
portion of the panel on the outside of the flexible wir- 
ing board 4 so that the board 4 is press fitted thereto. 

30 This facilitates the connection of the terminals 45, 3 
of the peripheral portion of the panel to the terminals 
44, 42 of the flexible wiring board 4 in their correspon- 
dence, as well as the replacement of defective ICs. 
Otherwise, as shown in Figs. 5 (a), (b) and Figs. 

35 6 (a), (b), portions where the peripheral portion of the 
liquid crystal panel 20 overlaps with the flexible wiring 
boards 4, 4', ... as well as the drive IC 5 may be firmly 
coated with an epoxic, ultraviolet-setting type protec- 
tive resin 6 with high rigidity, which would tend to 

40 crack in the conventional structure so that it could not 
be used. Also, of course, a sificone series, soft resin 
may be used to coat the portions as in the prior art 
It is noted that Figs 5 (a), (b) show an example in 
which the protective resin 6 is applied to the module 

45 of Fig. 1, while Figs. 6 (a), (b) show an example in 
which the protective resin 6 is applied to the modui 
where the flexible wiring board is bent by its portion 
projecting out of the peripheral portion of the panel. 
The protective resin 6 serves to prevent any harmful 

so substances such as moisture, NaCI, and H 2 0 gas 
from penetrating the connecting portions between 
the terminals 45 and 44, or 3 and 42. As a result, th 
liquid crystal module can be improved in its reliability . 
Furthermore, as shown in Fig. 6 (c), the flexible wiring 

55 board 4 may be bent and folded in two on the p riph- 
eral portion of the liquid crystal panel 20, and then 
coated as a whole with the protective resin 6. 

Fig. 7 is a perspective view of a liquid crystal 
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module which is an embodiment of the present inven- 
tion according to its third and fourth aspects. A liquid 
crystal panel 120 has liquid crystals 121 {see Fig. 9) 
sealed between a pair of glass substrates 101, 102. 
Flexible wiring boards 104. 104', 104", 104S. and 
1043" each having a drive IC 105 for driving the liquid 
crystal panel 120 mounted thereon are attached on 
the peripheral portion of one glass substrate 102. 

Figs. 8 (a) and (b) are plan views of the peripheral 
portion of the liquid crystal panel 120 and the flexible 
wiring board 104, respectively. As shown in Fig. 8 (a), 
on the peripheral portion of the liquid crystal panel 
120 (glass substrate 102), there are disposed a first 
junction terminal 145, electrode terminals 103, and a 
second junction terminal 146 at a specified pitch in a 
plurality in series, all of which terminals are strip 
shaped and share the same layer. The electrode ter- 
minals 103 lead to pixels (not shown) inside the panel 
via lines 131. A first circuit wiring 173 is provided on 
the panel's inner side of the junction terminals 146, 
1 45. The first circuit wiring 1 73 extends along the per- 
ipheral portion of the panel, electrically connecting 
the junction terminal 146 and the junction terminal 
145 to each other. In addition, the lines 131 and the 
first circuit wiring 173 are coated with an insulating 
layer 109. On the other hand, as shown in Fig, 8 (b), 
the flexible wiring board 104 is of an approximately 
rectangular shape, having a wiring layer including an 
input terminal 144, output terminals 142, a third junc- 
tion terminal 148 provided to a base material surface 
140 with a flexibility. The input terminal 144, the out- 
put terminals 142, and the third junction terminal 148 
are ali strip-shaped and provided at places corre- 
sponding to the terminals 145, 103, and 146, respec- 
tively, of the peripheral portion of the panel on the 
rear side of the flexible wiring board 1 04. On one side 
of the flexible wiring board 104, a second circuit wiring 
147 for connecting the input terminal 144 to the third 
junction terminal 148 is provided so as to extend 
along the row of the input terminal 144, output termi- 
nals 142, and a third junction terminal 148. The input 
terminal 144 and the output terminals 142 lead to the 
drive iC 105 via a line 143 and a line 141, respectively. 
The drive IC 105 is mounted on the flexible wiring 
board 104 in such a way that it extends in its longitu- 
dinal direction along the row of the input terminal 144, 
the output terminals 142, and the third junction termi- 
nal 148. Also, as shown in Fig. 9, the drive IC 105 is 
connected to the line 141 and the line 143 via a bump 
electrode 105a and a bump electrode 105b, respec- 
tively, and coated at its periphery with a resin 196. it 
is noted that, as shown in Fig, 8 (b), a capacitor 155 
for use of signal adjustment is connected to the line 
143 so as to prevent any differences in display grade 
among the drive ICs 105, 105, .... 

Also, it is preferable that an insulating resin or the 
like (not shown) is applied to the surface of the sec- 
ond circuit wiring 147 to enhance the insulating reli- 



ability among lines. 

In the assembling, wh the peripheral portion of 
the liquid crystal panel 120 and the flexible wiring 
board 104 are opposed to each other, the first junc- 

5 tion terminal 145, the electrode terminals 103, and 
the second junction terminal 146 are aligned with the 
input terminal 144, the output terminals 142, and the 
third junction terminal 148, respectively, in one-to- 
one correspondence. Then, as shown in Fig. 9, the 

10 first junction terminal 145. the electrode terminals 

103, and the second junction terminal 146 are ther- 
mally press bonded with the input terminal 144, the 
output terminals 142, and the third junction terminal 
148 by means of an anisotropic conductive material 

15 195. Thereby, the various terminals are collectively 
electrically connected to their corresponding ones. 
The flexible wiring board 104, as shown in the figure, 
is overlapped with the peripheral portion of the panel 
in such a way that the row of the input terminal 144, 

20 the output terminals 142, and the third junction termi- 
nal 148 is located outside the second circuit wiring 
147. It is noted that the anisotropic conductive mate- 
rial 195 may be provided in such an extent as to cover 
the dimensions of the various terminals, or otherwise 

25 may be provided over the outer whole range of the in- 
sulating layer 109. Also, solder, photo-setting resins, 
or other connecting materials may be used instead of 
the anisotropic conductive material 195. In this way, 
as shown in Fig. 7, flexible wiring boards 104', 

30 104" with the same pattern as that of the flexible wir- 
ing board 104 are connected along one side of the liq- 
uid crystal panel 120, while flexible wiring boards 
104S, 104S' with a different pattern from that of the 
flexible wiring board 104 are connected along another 

35 side. Further, like the prior art, at a portion of the first 
circuit wiring 173 corresponding to a corner of the liq- 
uid crystal panel 120, a control board (not shown) for 
feeding signals for driving the liquid crystal panel 120 
is connected via a connector 108. 

40 In operation, a drive-use signal is fed to the first 

circuit wiring 173 of the peripheral portion of the panel 
via the connector 108 from the control board. This sig- 
nal is inputted to the drive IC 1 05 sequentially through 
the first junction terminal 145, the input terminal 144 

45 of the flexible wiring board 104, and the line 143 as 
shown in Fig. 8. A signal outputted by the drive IC 1 05 
is fed to pixels (not shown) of the liquid crystal panel 
120 sequentially through the line 141 and output ter- 
minals 142 of the flexible wiring board 104, the elec- 

50 trode terminals 103 of the peripheral portion of the 
panel, and the lines 131. Thus, the liquid crystal panel 
120 is driven. Also, the signal is branched at the first 
junction terminal 145 so as to be fed to the first junc- 
tion terminal 145 of another flexible wiring board 

55 104* adjacent to the flexible wiring board 104, se- 
quentially through the s cond circuit wiring 147 and 
third junction terminal 148 of the flexible wiring board 

104, the second junction terminal 146 of the periph- 
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eral portion of the panel, and the first circuit wiring 
173 leading thereto. Then the signal is inputted from 
the first junction terminal 145 via the input terminal 
of the flexible wiring board 104' to the drive IC 105. A 
signal outputted by this drive IC 105 is fed to the in- 
side of the panei via the output terminals of the flex- 
ible wiring board 1 04' and the electrode terminals 1 03 
of the peripheral portion of the panel. In this way, the 
signal is fed to the electrode terminals 1 03 of the flex- 
ible wiring boards 104, 104', ... adjacent to one an- 
other, in turn. The signal is similarly fed to the elec- 
trode terminals 103 of the flexible wiring boards 
104S, 104S* adjacent to one another on another side 
of the liquid crystal panel 120 (Fig. 7). 

Since this liquid crystal module is provided with 
no common wiring board 307 that would be disposed 
sideward of the panel in the prior art (see Figs. 55 and 
56), the size of the module can be reduced compared 
with the prior art. Also, the number of parts can be re- 
duced so that the weight of the module can also be re- 
duced. Such reduction in the number of parts allows 
a reduction in material cost. Yet, the first junction ter- 
minal 145. electrode terminals 103, and second junc- 
tion terminal 146 of the peripheral portion of the panel 
are connected to the input terminal 144, output termi- 
nals 142, third junction terminal 148 of the flexible wir- 
ing board 1 04 collectively by means of the anisotropic 
conductive material 195. Further, the connection 
process of the flexible wiring boards 104, ... to the 
common wiring board is not involved (the control 
board is connected to the first circuit wiring of the per- 
ipheral portion of the panel via a connector as in the 
prior art). As a result, the man-hour required can be 
reduced compared with the prior art, leading to a cost 
reduction. A higher reliability also can be attained. 

Figs. 10 and 11 show a modification example of 
the above-described liquid crystal module. In this ex- 
ample, as shown in Fig. 11, a slit 96 is provided to a 
portion of the base material surface 140 where the 
flexible wiring boards 104, ... are wound around the 
peripheral portion of the panel, in the direction along 
the peripheral portion. Further, the flexible wiring 
boards 104, ... are connected to the peripheral por- 
tion of the panel and thereafter bent by their portion 
projecting sideward of the peripheral portion of the 
liquid crystal panel 120 (glass substrate 1 02) so as to 
be wound around the peripheral portion of the panel. 
Thereby, the size of the module can be further re- 
duced. It is noted that the provision of the slit 96 
makes the flexible wiring boards 1 04, ... easy to bend, 
facilitating the assembling, in this assembling state, 
a clip (not shown) made of a shape memorizing alloy 
or shape memory plastics having a U shape in sec- 
tion may also be used to pinch the peripheral portion 
of the panel on the outer peripheral side of the flexible 
wiring boards 104, ... so that the various terminals in- 
volved are press bonded. As a result, the terminals 
can be easily connected to their corresponding ones. 



Also, as shown in Figs. 12 and 13, a slit 97 may 
be provided to a portion of the base material surface 
140 corresponding to a gap between the row of the 
input terminal 144, the output terminals 142, and the 

5 third junction terminal 1 48 of the flexible wiring board 
4 and the second circuit wiring 147, so that it ranges 
along the gap. In this case, since the slit 97 is in prox- 
imity to the row of the terminals 144, 142, and 148, 
any excessive portions of the anisotropic conductive 

10 material 1 95 will easily flow out uniformly among the 
terminals through the slit 97 when the flexible wiring 
board 104 is connected to the peripheral portion of 
the panel, as shown in Fig. 13. As a result, a stabler 
reliability of the connecting portions is attained. 

is Further, as shown in Fig. 14, it is also possible 

that base material surface 140 of the flexible wiring 
board 104 corresponding to the input terminal 144, 
output terminals 142, and the third junction terminal 
148 are removed and an opening 98 is provided. In 

20 this case, with the flexible wiring board 104 connect- 
ed to the peripheral portion of the liquid crystal panel 
120, a prober terminal for performance tests can be 
thrown in contact with the input terminal 144, output 
terminals 142, or third junction terminal 148 of the 

25 flexible wiring board 104. Therefore, performance 
tests for the liquid crystal panel 120 and the drive ICs 
can be easily performed. 

Further, as shown in Fig. 15, it is also possibl 
that a portion of the flexible wiring board 104 corre- 

30 sponding to the second circuit wiring 147 is bent 90 
degrees to 180 degrees with respect to the portions 
of the input terminal 144, the output terminals 142, 
and the third junction terminal 148. In such a case, 
the width of the peripheral portion of the panel is re- 

35 quired only to be equivalent to the terminals 1 44, 142, 
and 148 so that the width of the peripheral portion of 
the panel can be designed narrow. As a result, the 
module size can be further reduced. 

Further, as shown in Fig. 16, it is also possible 

40 that the flexible wiring board 104 is overlaid on the 
peripheral portion of the panel so that the row of the 
input terminal 144, the output terminals 142, and the 
third junction terminal 148 is located inside the sec- 
ond circuit wiring 147, and that a portion of the flexible 

45 wiring board 104 opposite to the second circuit wiring 
147 is bent 90 degrees to 180 degrees with respect 
to the portions corresponding to the terminals 144, 
142, and 148. It is noted that numeral 109 denotes a 
rod-like member for giving the bent portion 100 ofth 

so flexible wiring board 104 a curvature. In such a cas , 
as in the case of Fig. 15, the width of the peripheral 
portion of the panel is required only to be equivalent 
to the terminals 144, 142, and 148, so that the width 
of the peripheral portion of the panel can be designed 

55 narrow. As a result, the module size can be f urther re- 
duced. Yet, since the drive IC 105 is mounted at the 
bent portion as shown in the figure, the extent in 
which the flexible wiring board 1 04 projects sideward 
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of the peripheral portion of the panel can be reduced 
by an extent corresponding to the width of the drive 
IC. As a result, the module size can be further re- 
duced. 

In addition, the flexible wiring board may be a 
front-and-rear doubie-iayer wiring type with bumps. 
This makes it possible to design other different com- 
pact modules. 

Fig. 17 is a perspective view of a liquid crystal 
module which is an embodiment according to the 
fourth and sixth aspect of the present invention. A liq- 
uid crystal panel 120 has liquid crystals 121 (see Fig. 
22) sealed between a pair of rectangular glass sub- 
strates 101, 102. Five flexible wiring boards 104A, 
1Q4A, 104A". 104T, and 104T each having a drive IC 
105 for driving the liquid crystal panel 120 mounted 
thereon are attached on the peripheral portion of one 
glass substrate 102. An L-shaped control board 111 
for feeding signals for driving the liquid crystal panel 
120 is provided along the peripheral portion of the liq- 
uid crystal panel 120 (numeral 191 denotes an elec- 
tronic component). 

Figs. 18 (a) and (b) are plan views of the periph- 
eral portion of the liquid crystal panel 120 and the 
flexible wiring board 104A, respectively. As shown in 
Fig. 18 (a), on the peripheral portion of the liquid crys- 
tal panel 120 (glass substrate 102), there are dis- 
posed a first junction terminal 145, electrode termi- 
nals 1 03, and a second junction terminal 1 46 at a spe- 
cified pitch in a plurality in series, all of which termi- 
nals are strip shaped and share the same layer. The 
electrode terminals 103 lead to pixels (not shown) in- 
side the panel via lines 131. A first circuit wiring 173 
is provided on the panel's inner side of the junction 
terminals 146, 145. The first circuit wiring 173 ex- 
tends along the peripheral portion of the panel, elec- 
trically connecting the junction terminal 146 and the 
junction terminal 145 to each other. In addition, the 
lines 131 and the f irst circuit wiring 173 are covered 
with an insulating layer 109. On the other hand, as 
shown in Fig. 18 (b) t the flexible wiring board 104Ais 
of an approximately rectangular shape, having a wir- 
ing layer including an input terminal 144, output ter- 
minals 142, a third junction terminal 148 provided to 
a base material surface 140 with a flexibility. The in- 
put terminal 144, the output terminals 142, and the 
third junction terminal 148 are all strip-shaped and 
provided at places corresponding to the terminals 
145, 103, and 146, respectively, of the peripheral por- 
tion of the panel on the rear side of the flexible wiring 
board 1 04A. On one side of rne fiexibie wiring board 
104A, a second circuit wiring 147 for connecting the 
input terminal 1 44 to the third junction terminal 1 48 is 
provided so as to extend along the row of the input ter- 
minal 144, output terminals 142, and a third junction 
terminal 148. The input terminal 144 and the output 
terminals 142 lead to the drive IC 105 via a line 143 
and a line 141, respectively. The drive IC 105 is 



mounted on the flexible wiring board 104A in such a 
way that it extends in its longitudinal direction along 
the row of the input terminal 1 44, the output terminals 
142, and the third junction terminal 148. Also, as 

5 shown in Fig. 22, the drive IC 105 is connected to the 
line 141 and the line 143 via a bump electrode 105a 
and a bump electrode 105b, respectively. Also, as 
shown in Fig. 18 (b), a fourth junction terminal 149 is 
provided to the flexible wiring board 104A. This fourth 

10 junction terminal 149 leads to the third junction ter- 
minal 148 via the third circuit wiring 150 and is located 
at a place corresponding to a signal feed terminals 
151 provided on one surface of the control board 111 
shown in Fig. 18 (a). It is noted that a capacitor 155 

15 for use of signal adjustment is connected to the line 
143 so as to prevent any differences in display grade 

among the drive ICs 105, 105 

In the assembling, while the peripheral portion of 
the liquid crystal panel 120 and the flexible wiring 

20 board 1 04A are opposed to each other, the f irst junc- 
tion terminal 145, the electrode terminals 103, and 
the second junction terminal 146 are aligned with the 
input terminal 144, the output terminals 142, and the 
third junction terminal 148, respectively, in one-to- 

25 one correspondence. Then, as shown in Fig. 22. the 
first junction terminal 145. the electrode terminals 
103, and the second junction terminal 146 are ther- 
mally press bonded with the input terminal 144, the 
output terminals 142, and the third junction terminal 

30 148 by means of an anisotropic conductive material 
195. Thereby, the various terminals are collectively 
electrically connected to their corresponding ones. 
The flexible wiring board 104A, as shown in the fig- 
ure, is overlapped with the peripheral portion of th 

35 panel in such a way that the row of the input terminal 
144, the output terminals 142, and the third junction 
terminal 148 is located outside the second circuit wir- 
ing 147. It is noted that the anisotropic conductive 
material 195 may be provided in such an extent as to 

40 cover the dimensions of the various terminals, or 
otherwise may be provided over the outer whole 
range of the insulating layer 1 09. Also, solder or other 
connecting materials may be used instead of the ani- 
sotropic conductive material 195. In this way, as 

45 shown in Fig. 17, flexible wiring boards 104A 1 , 
104A" with the same pattern as that of the flexible 
wiring board 104A are connected along one side of 
the liquid crystal panel 120, while flexible wiring 
boards 104T, 104T' with a different pattern from that 

so of the flexible wiring board 1 04A are connected along 
another side. Further, the fourth junction terminals 
149 of the flexible wiring boards 104A, ... are aligned 
with the signal feed terminals 151 of the control board 
111 each in one-to-one correspondence, and the cor- 

55 responding terminals are connected to each other by 
means of the anisotropic conductive material 195 as 
shown in Fig. 22. 

In operation, a signal is fed from the signal feed 
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terminal 151 of the control board 111 to the fourth 
junction terminal 149 of the flexible wiring board 
104A. This signal is inputted to the drive IC 105 from 
the fourth junction terminal 149 sequentially through 
the third circuit wiring 150, the third junction terminal 
148, the second circuit wiring 147, the input terminal 
144, and the line 143, as shown in Fig. 18 (b). Asignal 
outputted by the drive IC 105 is fed to pixels (not 
shown) of the liquid crystal panel 120 sequentially 
through the line 141 and output terminals 142 of the 
flexible wiring board 104A, the electrode terminals 
103 of the peripheraf portion of the panel, and the 
lines 131 (direct route). Thus, the liquid crystal panel 
1 20 is driven at a shortest route and with less wire re- 
sistance. Also, the signal can be fed to the panel in an- 
other indirect route as described below. That is, the 
signal is branched at the third junction terminal 148 
of the flexible wiring board 1 04A so as to be fed to the 
first junction terminal 145 of another flexible wiring 
board 104' adjacent to the flexible wiring board 104A 
through the second junction terminal 146 of the per- 
ipheral portion of the panel and the first circuit wiring 
173 leading thereto. Then the signal is inputted from 
the first junction terminal 145 via the input terminal 
144 of the flexible wiring board 104A' to the drive IC 
105. A signal outputted by this drive IC 105 is fed to 
the inside of the panel via the output terminals of the 
flexible wiring board 104A' and the electrode termi- 
nals 103 of the peripheral portion of the panel. In this 
way, the signal is fed to the electrode terminals 103 

of the adjacent flexible wiring boards 104A, 104A' 

in turn. 

Since this liquid crystal module is provided with 
no common wiring board 307 or connector that would 
be disposed sideward of the panel in the prior art (see 
Figs. 55 and 56), the size of the module can be re- 
duced compared with the prior art. Also, the number 
of parts can be reduced so that the weight of the mod- 
ule can also be reduced. Such reduction in the num- 
ber of parts allows a reduction in material cost Yet, 
the first junction terminal 145, electrode terminals 
103, and second junction terminal 146 of the periph- 
eral portion of the panel are connected to the input 
terminal 144, output terminals 142, third junction ter- 
minal 148 of the flexible wiring board 104A, ... collec- 
tively by means of the anisotropic conductive material 
195. Further, the connection process of the flexible 
wiring boards 104A, ... to the control board 111 can be 
achieved by such less work as to be equivalent to the 
connection process for the common wiring board of 
the prior art. The connection process for the connec- 
tor can be completely omitted. As a result, the man- 
hour required can be reduced as a whole, compared 
with the prior art, leading to a cost reduction. A higher 
reliability also can be attained. Further, the control 
board 111 may be a board made of hard type glass 
epoxy, or otherwise of thin, soft type pofyimide or 
polyester. The latter case allows further reduction in 



thickness and weight of the module. 

Figs. 19 to 21 each show a modification example 
of the above-described liquid crystal module. In the 
liquid crystal module shown in Fig. 19, the fourth junc- 

5 tion terminal 149 of the flexible wiring board 104T is 
not connected to the signal feed terminal of a control 
board 111A (the control board 111A is so designed 
that its shorter side line of an L-shape become short 
for weight reduction, as compared with the control 

w board 111 shown in Fig. 17). As a result, the number 
of points where the flexible wiring board is connected 
to the control board 111 A can be reduced, so that the 
man-hour required can be reduced with further cost 
reduction. In this case, the drive-use signal is fed to 

15 the portions of the peripheral portion of the panel cor- 
responding to the flexible wiring boards 104A. 104A*. 
104A", and 104T via the aforementioned direct route, 
while the signal is fed to the portion of the peripheral 
portion of the panel corresponding to the flexible wir- 

20 ing board 104T via the aforementioned indirect route. 

In the liquid crystal module shown in Fig. 20, the 
fourth junction terminal 149 and the third circuit wiring 
150 of the flexible wiring boards 104A, 104A\ and 
104T have been cut off and removed together with 

25 the base material surface 140 (a control board 111 B 
is so designed that both its longer and shorter side 
lines of L-shape become short for weight reduction). 
As a result, the number of points where the flexible 
wiring board is connected to the control board 111 A 

30 can be reduced, so that the man-hour required can be 
reduced with further cost reduction. In this case, 
there is no need of preparing different types of flex- 
ible wiring boards before assembling. Instead, the 
fourth junction terminal 149 and the third circuit wiring 

35 1 50 may be cut off and removed before starting th 
assembling. Further, the aforementioned drive-use 
signal is fed to the portions of the peripheral portion 
of the panel corresponding to the flexible wiring 
boards 104A, 104T via the aforementioned direct 

40 route, while the signal is fed to the portions of the per- 
ipheral portion of the panel corresponding to the flex- 
ible wiring board 104A', 104A'\ and 104T" via the 
aforementioned indirect route. 

In the liquid crystal module shown in Fig. 21 , the 

45 portions of the flexible wiring boards 104A', 104A", 
and 104T\ which are not connected to the control 
board 11 1B, that project sideward of the peripheral 
portion of the panel are bent so as to be wound 
around the peripheral portion of the panel. Thereby, 

so the number of points where the flexible wiring boards 
are connected to the control board 11 1B can be re- 
duced. Besides, the module size can be further re- 
duced. 

Figs. 23 to 27 show another modification exam- 
55 pie of the above-describ d liquid crystal module. In 
the liquid crystal module shown in Fig. 23, the control 
board 111 is partially overlapped on the flexible wiring 
board 104Aof the peripheral portion of the panel, and 
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bonded therewith by an unshown adhesive (or dou- 
ble-sided tape) so as to be integrally attached. In this 
case, the strength of the module can be increased so 
that its reliability also can be enhanced. Further, 
since there is no need of providing any additional re- 
inforcement member for mounting the liquid crystal 
panel 120 and the control board 111, the module can 
be designed to be further small-size and lightweight. 

In the liquid crystal module shown in Fig. 24, the 
control board 111 is integrally mounted on a surface 
opposite to the surface on which the electrode termi- 
nals 1 03 of the peripheral portion of the panel are pro- 
vided, in such a way as to be partially overlapped 
therewith and bonded by an adhesive 112. The por- 
tion of the flexible wiring board 104A corresponding 
to the third circuit wiring 150 is bent at two points so 
that a step gap approximately equivalent to the thick- 
ness of the glass substrate 2 can be formed. In the 
assembling, first, the liquid crystal panel 120 and the 
control board 111 are bonded together. Then, the out- 
put terminals 14-2, ... of the flexible wiring board 104A 
bent as shown in the figure are aligned with the elec- 
trode terminals 1 03. ... of the peripheral portion of the 
panel, while the fourth junction terminal 149 of the 
flexible wiring board 104A is aligned with the signal 
feed terminal 151 of the control board 111. Next, as 
shown in Fig. 28, identical anisotropic conductive ma- 
terials 195, 195 are fed between the flexible wiring 
board 104A and the peripheral portion of the panel 
and between the flexible wiring board 104A and the 
control board 111, so as to be provided between cor- 
responding terminals. Then the corresponding termi- 
nals are thermally press bonded simultaneously by 
two thermal press bonding heads 115, 116. Other- 
wise, as shown in Fig. 29, the corresponding termi- 
nals are thermally press bonded simultaneously by a 
thermal press head 117 having two head tips. There- 
by, the number of connecting processes is reduced, 
so that the man-hour required can be reduced with 
cost reduction. Yet, as in the case shown in Fig. 23, 
the strength of the module can be increased, so that 
the reliability is enhanced. As a result, the module can 
be designed for smaller size and less weight 

In the liquid crystal module shown in Fig. 25, the 
control board 111 is mounted on a surface opposite 
to the surface on which the electrode terminals 103 
of the peripheral portion of the panel are provided in 
such a way that the co ntrol board 1 1 1 is bo nded by the 
adhesive 11 2 so as not to project sideward of the per- 
ipheral portion of the panel. The flexible wiring board 
1 04A is bent so as to be wound around the peripheral 
portions of the liquid crystal panel 120 and the control 
board 111. In this case, since the control board 111 
does not project sideward of the liquid crystal panel 
120, the module size can be further reduced. Yet, as 
in the cases shown in Figs. 23 and 24, the strength 
of the module can be increased so that its reliability 
can be enhanced and that the module can be de- 



signed to be lightweight. In addition, when an elec- 
tronic component 191 is mounted on the control 
board 1 1 1 as shown in Fig. 26, spacers 113, 113 may 
be provided between the glass substrate 1 02 and the 

5 control board 111 to ensure a clearance for the elec- 
tronic component 191 . 

In the liquid crystal module shown in Fig. 27, a 
clip 110 made of a shape memonzing alloy or shape 
memory plastics having a U shape is used to pinch 

w the peripheral portion of the panel and the control 
board 1 1 1 on the outer periphery of the flexible wiring 
board 104A, thereby pressing the corresponding ter- 
minals. Numeral 114 denotes a buffer material. In this 
case, the anisotropic conductive material or the fike 

15 can be omitted between the corresponding terminals, 
facilitating the connection of the terminals. As a re- 
sult, the liquid crystal panel 120 can be easily assem- 
bled. Further, by virtue of its simple removal, any de- 
fective drive ICs 105 if any can be easily replaced 

20 with new ones. Yet, as in the cases shown in Figs. 25 
and 26, the control board 111 does not project side- 
ward of the liquid crystal panel 120, so that the mod- 
ule size can be further reduced. Also, the strength of 
the module can be increased so that its reliability can 

25 be enhanced and that the module can be designed 
lightweight. 

Fig. 30 is a perspective view of a liquid crystal 
display device 221, which is an embodiment accord- 
ing to the seventh, eighth, and tenth aspects of the 

30 present invention. Fig. 31 is a plan view of the liquid 
crystal display device 221 around a flexible wiring 
board 230. Fig. 32 is an exploded perspective view of 
the liquid crystal display device 221 around the fl x- 
ible wiring board. Fig. 33 is a sectional view as viewed 

35 along the cutting-plane line X33 - X33 of Fig. 31 . Fig. 
34 is a sectioned view as viewed along the cutting-pla- 
ne line X34 - X34 of Fig. 31. In the following descrip- 
tion, the liquid crystal display device 221 is taken as 
an example. The embodiments of the present inven- 

40 tion can be applied to not only the liquid crystal dis- 
play device 221 but also a wide variety of matrix-driv- 
en display devices including the EL display d vices or 
plasma display devices. 

In the embodiments, the liquid crystal display de- 

45 vice (hereinafter, referred to as display device) 221 in- 
cludes a display panel 228 having such an arrange- 
ment that liquid crystals 232 (see Fig. 36) are injected 
between a pair of rectangular glass substrates 222, 
223 having transparent electrodes (not shown) 

so formed on their opposite surfaces, the liquid crystals 
282 being surrounded and sealed by a sealant 225 
(see Fig. 36). The region on the glass substrates 222, 
223 provided to the display panel 228, where the 
transparent electrode are arranged, is defined as a 

55 display section 226 where the display of an image is 
implemented. As an example in which a driv IC 229 
for driving the liquid crystal display device 221 is 
mounted on a peripheral portion 227 of one glass sub- 
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strate 222 other than the range over which the glass 
substrate 222 overlaps the otherglass substrate 223, 
there are mounted ten flexible wiring boards 230. A 
peripheral portion 227 is an L-shaped region extend- 
ing along adjoining two sides of the glass substrate 5 
222. Also, the flexible wiring board 230 has an insu- 
lating film 243 (see Fig. 33) made of an electrically in- 
sulating material such as polyimide resin and polyest- 
erresin. On this insulating film 243, various terminals 
and wiring lines later described are formed. 10 

Common lines 231 for feeding signals or oowerto 
be fed in common to the flexible wiring boards 230 are 
formed continuously over the range over which the 
plurality of flexible wiring boards 230 are arranged on 
the peripheral portion 227. A signal or drive-use pow- 15 
er to be fed in common to the flexible wiring boards 
230 is fed to the common lines 231 from a control 
board 232 via a connector 233. The display device 
221 is comprised of the display panel 228, the plural- 
ity of flexible wiring boards 230, and the control board 20 
232. 

As shown in Figs. 31 and 32, an insulating film 

234 is formed on the glass substrate 222 of the dis- 
play panel 228 by forming a Ta 2 0 6 film as an example. 
When source electrodes or gate electrodes within the 25 
display section 226 are formed on the insulating film 
234, the plurality of common lines 231 are formed 
from such a material as ITO, Ta, Ti, Mo. Cu, Au, Al, and 

Ag paste, in a single-layer or multi-layer structure so 
as to be 50 nm or more in thickness, a few urn - a few 30 
mm in line width, and 0.1 Q/G - several 100's iVO in 
resistance at a length ranging over approximatefy the 
entire length of the peripheral portion 227. On the 
glass substrate 222 having the common lines 231 
(see Figs. 31 to 33) formed thereon, an insulating film 35 

235 is formed from such a material as SiN, Si0 2f 
Ta 2 0 5p or polyimide so as to have a plurality of 
through holes 236. 

On the insulating film 235, there are formed a 
plurality of signal lines 237, for example, each con- 40 
nected to a group of pixels corresponding to each row 
of the whole pixels arrayed in a matrix within the dis- 
play section 226; and signal-use junction common 
lines 238 and power-use junction common lines 239 
each having a length ranging between opposing ter- 45 
minals of adjacent flexible wiring boards 230 on the 
peripheral portion 227. The junction common lines 
238, 239 are formed from such a material as ITO, Ta, 
Ti, Mo, Cu f Au, Al, and Ag paste in a single-layer or 
multilayer structure so as to be 50 nm or more in 50 
thickness, a few pm - a few mm in line width, and 0.1 
OJO - several 100's Cl/n in resistance. The junction 
common lines 238, 239, as shown in Figs. 31 and 32, 
are arrayed in a direction perpendicular to the direc- 
tion in which the plurality of flexible wiring boards 230 55 
are arrayed on the peripheral portion 227 (lateral di- 
r ction in Figs. 31 and 32). Rectangular connecting 
portions 240 are formed at an equal pitch at end por- 



tions of the signal lines 237. The connecting portions 
240 are formed from such a material as ITO. Ta, Ti, 
Mo, Cu, Au, Al, and Ag paste in a single-layer or mul- 
tilayer structure so as to be 50 nm or more in thick- 
ness, a few urn - a few mm in line width, and 0.1 Llir, 
- several 100's Q/C in resistance. The plurality of con- 
necting portions 240 arearrayed along the aforemen- 
tioned array direction. 

On the peripheral portion 227 of the glass sub- 
strate 222, there are formed a plurality of lead-in lines 
242 each one end of which is connected to a common 
line 231 via a through hole 236 of insulating film 235 
and the other end of which extends toward an end of 
the peripheral portion 227. The end portion of each 
lead-in line 242 is connected to rectangular connect- 
ing portions 241 arrayed along the aforementioned 
array direction on the peripheral portion 227. An in- 
sulating film 263 is formed so as to cover the common 
lines 231 and the lead-in lines 242 as described 
above. 

On the other hand, the flexible wiring boards 230 
are each formed into rectangular shape and generally 
referred to as TAB (Tape Automated Bonding) boards. 
The flexible wiring boards 230 have input terminals 

244, 245 connected to the input-side junction com- 
mon lines 238. 239, respectively, on the rear surface 
of the base material 243 with a flexibility opposite to 
the glass substrate 222. These input terminals 244, 

245, as shown in Figs. 31 and 32, are arrayed in a di- 
rection perpendicular to the aforementioned array di- 
rection atone end portion of the flexible wiring boards 
230 along the array direction. 

Further, a plurality of electrode terminals 248 
(see Fig. 32) to be connected to the plurality of con- 
necting portions 240 at an end portion of the flexible 
wiring boards 230 which end portion is adjacent to the 
aforementioned one end portion and which confronts 
the glass substrate 222 are arranged along the array 
direction. Besides, a plurality of electrode terminals 
249 to be connected to the connecting portions 241 , 
respectively, are also arrayed along the aforemen- 
tioned array direction. On the flexible wiring boards 
230, output terminals 246, 247 for outputting signals 
of the same type as those inputted to the input termi- 
nals 244, 245 are arrayed in a direction perpendicular 
to the aforementioned array direction, at an end por- 
tion of the flexible wiring boards 230 opposite to the 
end portion where the input terminals 244, 245 are lo- 
cated, in the same arrayed state as in the input ter- 
minals 244, 245. The input terminals 244, 245 and the 
output terminals 246, 247 are formed from such a ma- 
terial as Sn- or Au-plated Cu and aluminum so as to 
be 10 - 60 ujn in thickness and a few um - a few mm 
in line width. 

Meanwhile, accommodating hole 250 (see Fig. 
33) for accommodating the IC 229 are formed at pos- 
itions away from the end portions of the flexible wir- 
ing boards 230. The IC 229 within the accommodating 
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holes 250 is firmly coated with a protective resin layer 
251, for example, of epoxy resin. The !C 229 is pro- 
vided with a plurality of electrode bumps 252. In the 
flexible wiring boards 230, a plurality of connecting 
lines 253, 254, 255 are formed for connecting the in- 
put terminals 244, 245, the electrode terminals 248, 
249, and the output terminals 246. 247 to their corre- 
sponding electrode bumps 252 of the IC 229. Further, 
alignment marks 290 (see Fig. 32) are provided at 
positions corresponding to some of the electrode ter- 
minals 249. 

In the flexible wiring boards 230. a connecting 
line 256 is formed for connecting the input terminal 
245 directly to the output terminal 247, while a branch 
line 257 is formed for connecting the connecting line 
256 to its corresponding electrode bump 252 of the 
IC 229. Some signals inputted from the input termi- 
nals 244 to one flexible wiring board 230 are to be 
transferred to another adjacent flexible wiring board 
230. To implement such transfer, a plurality of internal 
lines 258 for connecting at the inside of the IC 229 the 
input-use connecting line 253 directly to an output- 
use connecting line 291 (see Fig. 32) in correspon- 
dence to the signal to be transferred are formed with- 
in the IC 229. In the flexible wiring boards 230, a chip 
capacitor 260 for signal adjustment is connected to 
the connecting line 256 and part of the connecting 
lines 253. Thereby, any differences in display grade 
among the ICs 229 of the flexible wiring boards 230 
are reduced. 

Connection between the above-described dis- 
play panel 228 and the flexible wiring boards 230 is 
achieved by using an anisotropic conductive film 259. 

Fig. 35 is a flow chart showing the process of 
manufacturing the display device 221, which process 
is an embodiment according to the tenth aspect of the 
present invention. Fig. 36 is a sectional view showing 
the manufacturing process. 

The manufacturing process of the present em- 
bodiment is now described with reference to the 
aforementioned figures. In mounting the flexible wir- 
ing boards 230 onto the display pane! 228, at step bl 
of Fig. 35, the anisotropic conductive film 259 is ap- 
plied in adhesion or coating onto the connecting por- 
tions of a predetermined plurality of flexible wiring 
boards 230 in the peripheral portion 227 of the display 
panel 228. At step b2, the flexible wiring boards 230 
are aligned with a predetermined plurality of positions 
of the peripheral portion 227 of the display panel 228. 
More specifically, while the peripheral portion 227 of 
the uispiay panel 228 is opposed to the plurality of 
flexible wiring boards 230, the connecting portions 
240, 241, the electrode terminals 248, 249, the junc- 
tion common lines 238, 239 and input/output termi- 
nals 244, 245, 246, 247 of one flexible wiring board 
230 located at its both ends in the array direction are 
aligned for each flexible wiring board 230 in one-to- 
one correspondence, respectively. 



Then, at step b3, the display panel 228, on which 
the aligned flexible wiring boards 230 are mounted, 
are heated by a thermal press head 261 having a sin- 
gle or plurality of press portions 262 which is shown 

5 in Fig. 36 and which have such a shape as to press 
the connecting portions to the display panel 228 of 
each flexible wiring board 230. By this heating, ther- 
mal press bonding is achieved, as shown in Fig. .6, 
between the connecting portions 240, 241 and the 

w electrode terminals 248. 249, and between the junc- 
tion common lines 238, 239 and the input/outpu: ter- 
minals 244, 245, 246, 247 located at both end-> : ;" <^e 
array direction of one flexible wiring board 26 J ' -ui, 
the process of mounting a plurality of flexible w. * ^.g 

is boards 230 onto the display panel 228 is completed. 

Through this process, opposing electrodes of the 
connecting portions 240, 241 , the terminals 244, 245, 

246, 247, 248, 249, and the junction common lines 
238, 239 can be electrically connected collectively. 

20 Some advantages can be offered by virtue of the 

above-described structure of the display device 221, 
i.e. a structure that the connecting terminals 244 to 
247 of the display panel 228 and the flexible wiring 
boards 230 include connecting terminals arranged in 

25 parallel to the array direction of the flexible wiring 
boards 230 in the display panel 228, and connecting 
terminals arrayed in a direction perpendicular to the 
array direction. The advantages are, for example, 
that the size of the flexible wiring boards 230 along 

30 the array direction can often be reduced f urth r than 
a case where all the connecting terminals 244 to 247 
are arrayed in parallel to the array direction, and that 
resistance due to distribution of the common ! : nes can 
be lowered so that the display grade can t>e main- 

35 tained at successful level. 

The above-described structure of the display 
panel 228 also allows the area occupied by the dis- 
play device 221 to be reduced substantially. This is 
due to the fact that, compared with the prior art in 

40 which a further wiring board is used separately of the 
display panel 228 and the flexible wiring boards 230 
so that the common lines 231 are provided to the s p- 
arately provided wiring board as shown in Fig. 55, the 
present embodiment allows the separate wiring board 

45 to be omitted. 

Thus, in the present embodiment, the display de- 
vice 221 can be provided in smaller size, thinner thick- 
ness, and less weight Further, the display device 221 
is less affected by any external force by virtue of its 

50 reduced size, so that the reliability of the display de- 
vica 221 can be improved. 

The region where the anisotropic conductive film 
259 is provided, may extend to such areas as equiv- 
alent to the areas of the terminals 244, 245, 246, 247, 

55 248, and 249, so that the t rminals 244, 245, 246, 

247, 248, and 249 may be coated independently of 
one another, or otherwise may extend over the outer 
whole region of the insulating film 263. Also, solder, 



20 



39 



EP 0 609 074 A2 



40 



photo-setting resins, or other connecting materials 
may be used instead of the anisotropic conductive 
film 259. 

In this way, as shown in Fig. 30, a plurality of flex- 
ible wiring boards 230 which have the same wiring 
pattern and which serve for, for example, driving 
scanning lines of the display device 221 are connect- 
ed to the display panel 228 along one side of the dis- 
play device 221 . Along another side of the display de- 
vice 221, flexible wiring boards 230 which have a wir- 
ing pattern different from that of the foregoing flexible 
wiring boards 230 and which serve for, for example, 
driving data lines of the display device 221 are con- 
nected to the display panel 228. Further, at a corner 
portion 264 of the peripheral portion 227 of the glass 
substrate 222, a control board 232 for feeding signals 
for driving the display device 221 is connected to the 
common lines 231 and the junction common lines 
238. 239 via the connector 233. 

In operation of the display device 221 , a drive-use 
signal is fed from the control board 232 to the com- 
mon lines 231 and the junction lines 238 of the per- 
ipheral portion 227 of the display device 221 via the 
connector 233. The signal drives the IC 229 from the 
connecting portions 241 and terminals 244, 245, as 
shown in Figs. 31 and 32, via the connecting lines 
253, 251 of the flexible wiring boards 230, while out- 
put signals of the IC 229 are fed to the pixel electrodes 
(not shown) of the display device 221 via the connect- 
ing lines 254 and the electrode terminals 248. There- 
by, the display device 221 is driven. 

Also, the above drive-use signal is branched by 
the junction common line 238 and fed to the input ter- 
minals 244 of a flexible wiring board 230 adjacent to 
the foregoing flexible wiring board 230 via the input 
terminals 244 and connecting line 253 of the flexible 
wiring board 230, lower lines or internal lines 258 of 
the IC 229, the connecting lines 291, the output ter- 
minals 246, and the junction common lines 238. Then 
the signal is fed from the input terminals 244 via the 
connecting lines 253 of the adjacent flexible wiring 
boards 230 to the drive IC 229. A signal outputted by 
the drive IC 229 is fed to the inside of the display sec- 
tion 226 of the display panel 228 via the output termi- 
nals 246 of the flexible wiring boards 230 and the con- 
necting portions 240 of the peripheral portion 227. 

In this way, the above drive-use signals are fed 
to the connecting portions 240 of a plurality of the 
flexible wiring boards 230 mounted on one side of the 
peripheral portion 227 of the liquid crystal display de- 
vice 221 . The same drive-use signals are similarly fed 
also to the connecting portions 240 of the flexible wir- 
ing boards 230 (see Fig. 30) mounted on another side 
of the liquid crystal display device. 

Since the liquid crystal display device 221 is pro- 
vided with no common wiring board 307 (see Figs. 55 
and 56) that would be disposed sideward of the liquid 
crystal display device 301 in the prior art, the size of 



the liquid crystal display device 221 can be reduced, 
so that the liquid crystal display device 221 can be of- 
fered in less thickness and weight. This also allows 
cost reduction of the liquid crystal display device 22 1 . 

5 Yet, connection between the junction lines 238, 

239 of the peripheral portion 227 of the liquid crystal 
display device 221 and the input terminals 244, 245 
of the flexible wiring boards 230, connection between 
the output terminals 246, 247 of the flexible wiring 

w boards 230 and the junction lines 238, 239, and con- 
nection between the connecting portions 240, 241 
and the electrode terminals 248, 249 of the flexible 
wiring boards 230 are achieved collectively by means 
of the anisotropic conductive f ilm 259. As a result, the 

15 connecting process for manufacturing the liquid crys- 
tal display device 221 can be reduced, so that the rate 
of occurrence of any defectives in the connecting 
process is reduced, and that the production yield in 
the assembling process is improved. Also, a cost re- 

20 duction can be expected in terms of the manufactur- 
ing process. 

Further, in the above- described embodiment, the 
common wiring board in the prior art is not adopted, 
so that the connecting process between the flexible 

25 wiring boards 230 and the common wiring board is 
eliminated. Accordingly, the man-hour required is re- 
duced compared with the prior art, with cost reduc- 
tion. Also, since the number of parts is reduced, the 
reliability of the liquid crystal display device 221 can 

30 be improved substantially. 

In the above-described embodiment, a signal to 
be transferred from one to another among the flexible 
wiring boards 230 is transferred via the junction com- 
mon lines 238, 239 and the connecting line 256 within 

35 the flexible wiring boards 230. Accordingly , wire resis- 
tance involved in the transfer of a signal can be re- 
duced more than when the signal is transferred by us- 
ing only the common lines 231 formed on the periph- 
eral portion 227 of the display panel 228 by the thin- 

40 film technique. Also, the input terminals 244, 245, 
output terminals 246, 247, and electrode terminals 
248, 249 of the flexible wiring boards 230 can be in- 
creased in line width and, besides, the junction com- 
mon lines 238, 239, connecting portions 240, 241 of 

45 the display panel 228 can also be increased in line 
width. As a result, connection resistance that results 
when the flexible wiring boards 230 are mounted onto 
the display panel 228 can be reduced. 

In the flexible wiring boards 230 of this embodi- 

50 ment, it is also possible that a resin having an electri- 
cal insulation property is applied to the surface on 
which the input terminals 244. 245, thereby forming 
an Insulating coat, so that the plurality of input termi- 
nals 244, 245, terminals 248, 249, connecting termi- 

55 nals 253, 254, 255, 291, 256, and output terminals 
246, 247 are increased in reliability on their mutual 
electrical insulation. 

Fig. 37 is a plan view of a flexible wiring board 
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230a which is a modification example of the flexible 
wiring boards 230 of the foregoing embodiment, for 
use in the liquid crystal display device 221 of the pres- 
ent invention. In this modification flexible wiring 
board 230a t corner portions at both ends of a side of 
an insulating film 243 (see Figs. 33, 34} of the flexible 
wiring boards 230 of the foregoing embodiment, the 
side being opposed to the display panel 228, have 
been cut out to form cutouts 266. 

If the signal inputted to one of the plurality of input 
terminals 244 formed on the flexible wiring board 
230, is a signal of a first type that should be inputted 
to the IC 229 mounted on the flexible wiring board 
230, the first type signal is inputted from an input ter- 
minal 244a through a connecting line 253 to the IC 
229. The signal is processed at the inside of the IC 
229, where a different waveform signal is generated 
and then passed through a connecting line 291 and 
a terminal 246a, thus fed to an adjacent flexible wiring 
board 230. On the other hand, if the signal to be in- 
putted as above is a signal of a second type that, for 
example, is inputted to the IC 229 and should be 
transferred to another adjacent flexible wiring board 
230 without being changed in signal waveform, then 
the second type signal is inputted to an input terminal 
244b that is connected to the IC 229 via the connect- 
ing line 253 and besides connected directly to an out- 
put terminal 246b corresponding to the input terminal 
244b via the connecting line 256. 

If the signal to be inputted as above is a signal of 
a third type that, for example, is transferred to another 
adjacent flexible wiring board 230 or other electrodes 
on the panel {e.g. common electrodes) without being 
inputted to the IC 229, then the third type signal is in- 
putted to an input terminal 244c that is connected di- 
rectly to an output terminal 246c corresponding to the 
input terminal 244c via the connecting line 256. The 
input terminal 245 is connected to the corresponding 
output terminal 247 via the connecting lines 256, 
while part of the connecting line 256 is connected to 
the IC 229 via a branch line 257. 

The flexible wiring board 230a as described 
above is mounted to the display panel 228 in the same 
assembling process as in the foregoing embodiment. 
In this process > clearances due to the cutouts 266 are 
formed between a plurality of adjacent flexible wiring 
boards 230a mounted on the display panel 228. 
Through these clearances, as shown in Fig. 37, part 
of the Input terminals 244b, 244c, part of the connect- 
ing lines 256, and part of the output terminals 246b, 
246c are exposed to outside. Accordingly, when this 
flexible wiring board 230a is used, the clearances are 
coated with an insulating film made of such a material 
as SIN and polyimide, as an example, on the panel 
side. 

Fig. 38 is a perspective view of a liquid crystal 
display device 221a which is a second embodiment 
according to the seventh aspect of the present inven- 



tion. Fig. 39 is a sectional view of this embodiment. 
The liquid crystal display device 221a of this embodi- 
ment ts similar :o the liquid crystal display device 221 
of the foregoing first embodiment, where correspond- 

5 ing parts are designated by same reference numer- 
als, in the second embodiment, the plurality of flex- 
ible wiring boards 230 are connected to the peripheral 
portion 227 of the display panel 228. Thereafter, por- 
tions of the flexible wiring boards 230 that project out- 

io ward of the peripheral portion 227 of the display pan el 
228 are bent sc as to be wound around the peripheral 
portion 227 of the display panel 228, as shown in 
Figs. 38 and 39. By this bending process, the display 
panel 228 of the liquid crystal display device 221 is 

15 pinched by the flexible wiring boards 230 at their per- 
ipheral portion 227. 

Thereby, the size of the liquid crystal display de- 
vice 221a can be further reduced by the bending ex- 
tent of the flexible wiring boards 230. 

20 In the present embodiment, it is also passible as 

shown in Fig. 39 that a clip 267 made of a shape mem- 
orizing alloy or shape memory plastics having a U 
shape in section is used to pinch the display panel 
228 by its peripheral portion 227 on theoute 1 - -eriph- 

25 eral side of the bent flexible wiring boards 2 ^, and, 
in this state, the junction lines 238, 239 and the con- 
necting portions 240, 241 and their corresponding in- 
put terminals 244, 245, output terminals 246, 247, 
and terminals 248, 249 are press bonded with each 

30 other. Thereby, the terminals for connection of the 
display panel 228 and the flexible wiring boards 230 
can be connected each other simply and firmly. Also, 
in doing this, in order to determine the interval be- 
tween the flexible wiring boards 230 and the glass 

35 substrate 222 and the interval between the flexible 
wiring boards 230 and the clip 267, a spacer 292 is 
mounted to the flexible wiring boards 230. 

Therefore, in the present embodiment, the same 
effects as described in the foregoing embooiment 

40 can be achieved. Besides, the reliability or connec- 
tion between the display panel 228 and the plurality 
of flexible wiring boards 230 can be further improved. 

Fig. 40 is a plan view of a liquid crystal display de- 
vice 221b which is a third embodiment according to 

45 the seventh aspect of the present invention. Fig. 41 
is a sectional view taken along the line X41 - X41 of 
Fig. 40. Fig. 42 is a sectional view taken along the line 
X42 - X42 of Fig. 40. This embodiment is similar to the 
foregoing first embodiment, where corresponding 

so parts are designated by same reference numerals. 

The first remarkable point of the present embodi- 
ment is that there are formed no common lines 231 
on the display panel 228 of the first embodiment. Ac- 
cordingly, signals to be transferred mutually between 

55 the plurality of flexible wiring boards 230 mounted on 
the display panel 228 are transferred by a plurality of 
junction lines 238, 239 formed on the display panel 
228, and a plurality of input terminals 244, 245 and a 
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plurality of output terminals 246, 247 in the flexible 
wiring boards 230. 

This makes it possible to prevent occurrence of 
such a wiring state that the common lines 231 and sig- 
nal lines 237 extending inside the display panel 228 
intersect each other as in the first embodiment. 
Therefore, it is possible to omit the structure that the 
common lines 231 and the signal lines 237 are par- 
tially laminated on the display panel 228 with an in- 
sulating film 234 interposed therebetween. As a re- 
sult, such events can be prevented that the signal 
lines 237 may cause connection failure or disconnec- 
tion on account of the step gap due to the film thick- 
ness of the common lines 231, or that the common 
lines 231 and the signal lines 237 may be shortcircuit- 
ed. This allows the manufacturing yield of the liquid 
crystal display device 221b to be improved, and the 
reliability of the liquid crystal display device 221b to 
be enhanced substantially. Also, since the present 
embodiment permits the process of forming the com- 
mon lines 231 to be omitted, the manufacturing proc- 
ess of the liquid crystal display device 221b can be 
simplified. 

The second remarkable point of the present em- 
bodiment is that all of signals to be transferred from 
the input terminals 244, 245 to the output terminals 
246, 247 are passed through the inside of the IC 229. 
More specifically, all the input terminals 244, 245 of 
the flexible wiring boards 230 are connected to the in- 
put-use terminals 268 of the IC 229 by a plurality of 
connecting lines 253a, respectively. An output-use 
terminal 268 of the IC 229 mounted on the flexible wir- 
ing boards 230 is connected to all the output terminals 
246, 247 by a plurality of connecting lines 255a. 

Accordingly, a plurality of connecting lines 
formed by pulling around on the flexible wiring boards 
230 along the second direct ion in order to connect the 
input terminals 244, 245 directly to the output termi- 
nals 246, 247 can be omitted. As a result the struc- 
ture of the flexible wiring boards 230 can be simpli- 
fied. 

The third remarkable point of the present em- 
bodiment is that the input terminals 244, 245, the out- 
put terminals 246, 247, and the electrode terminals 
248, 249 in the first embodiment are arrayed in the 
second direction (up and down direction in Figs. 32 
and 40) perpendicular to the first direction (right and 
left direction in Figs. 31 and 40) in which the lead-in 
lines 242 in the display panel 228 are arrayed. There- 
by, in some cases, the length of the flexible wiring 
boards 230 along the first direction can be reduced, 
compared with the case where the electrode termi- 
nals 248, 249 are arrayed in the f irst direction as in 
the first embodiment. Thus, the liquid crystal display 
device 221 can be reduced in size. 

The fourth remarkable point of the present em- 
bodiment is that part of a plurality of input/output ter- 
minals 268 in the IC 229 mounted on the flexible wir- 



ing boards 230 are arrayed in the second direction of 
the IC 229. This makes it possible to reduce the length 
of the IC 229 in the first direction, so that the liquid 
crystal display device 221b can be downsized. 

5 Fig. 43 is a plan view of a liquid crystal display de- 

vice 221 c which is a fourth embodiment according to 
the seventh aspect of the present invention. Fig. 44 
is a sectional view taken along the line X44 - X44 of 
Fig. 43. This embodiment is similar to the third em- 

10 bodiment, where corresponding parts are designated 
by same reference numerals. 

The remarkable point of the present embodiment 
is that there are formed a plurality of connecting lines 
269 for connecting all the input terminals 244, 245 

15 and all the output terminals 246, 247 of the flexible 
wiring boards 230 separately and directly in the struc- 
ture of the foregoing third embodiment. The connect- 
ing lines 269 are formed of such a material as Sn- or 
Au-plated Cu. One end of the connecting lines 269 is 

20 connected to the input terminals 244, 245. while the 
other end is connected to the output terminals 246, 
247. An intermediate portion of the connecting lines 
269 is. as shown in Fig. 44, fixed at a position around 
the accommodating hole 250 which accommodates 

25 the ICs 229 and which is formed in the base material 
243 of the flexible wiring boards 230, by using a pro- 
tective resin 251 in the flexible wiring boards 230. In 
the connecting lines 269, underneath the IC 229 
there are formed connecting portions 270 to be con- 

30 nected to a plurality of electrode bumps 252 of the IC 
229. 

In the above-described embodiment, the same 
effects as described in the foregoing embodiments 
can be achieved. Further, since the present embodi- 

35 ment allows the internal lines 258 for use of signal 
transmission of the ICs 229, which have been used in 
the third embodiment, to be omitted, the IC 229 can 
be simplified in their internal structure and therefore 
reduced in size. This makes it possible to downsize 

40 the structure of the liquid crystal display device 221 c. 

Fig. 45 is a sectional view showing the structure 
of a first modification example of the above- 
described embodiment, or a sectional view of the dis- 
play panel 228 taken at a cutting position correspond- 

45 ing to Fig. 44. As shown in Fig. 45, the IC 229 to be 
mounted on the flexible wiring boards 230 may be 
also arranged on the side of the flexible wiring boards 
230 on which the connecting lines 269 are formed. 
In such a modification example, the effects of the 

so present embodiment can be achieved. 

Fig. 46 is a sectional view showing the structure 
of a second modification example of the present em- 
bodiment, or a sectional view of the display panel 228 
taken at a position corresponding to Fig. 44. As 

55 shown in Fig. 46, the accommodating holes 250 are 
not formed in the flexible wiring boards 230 of this 
modification example. Accordingly, in the flexible wir- 
ing boards 230 of this modification example, the con- 
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meeting lines 269 areformed on the base material 243 
of the flexible wiring boards 230. Also, the IC 229 to 
be mounted are arranged on the base material 243 in 
the flexible wiring boards 230, for example, on the 
side on which the connecting lines 269 of the flexible 
wiring boards 230 are formed. Even in such a modi- 
fication example, the effects of the present embodi- 
ment can be achieved. 

Fig. 47 is a plan view of a liquid crystal display de- 
vice 221 which is a fifth embodiment according to the 
seventh aspect of the present invention. Fig. 48 is a 
sectional view taken along the line X48 - X48 of Fig. 
47. This embodiment is similar to the foregoing third 
embodiment, where corresponding parts are desig- 
nated by same reference numerals. 

In this embodiment, the flexible wiring boards 
230 have the accommodating holes 250 formed 
therein, where the IC 229 to be mounted are accom- 
modated in the accommodating holes 250 and fixed 
to the base material 243 of the flexible wiring boards 
230 by the protective layer 251. The input terminals 
244, 245 and the output terminals 246, 247 are 
formed on one surface of the base material 243. A 
plurality of connecting lines 271 are formed on the 
base material 243 so as to directly connect the input 
terminals 244, 245 and the output terminals 246, 247 
in such a wiring state as to detour the accommodating 
holes 250. The connecting lines 271 are made of such 
a material as Sn- or Au-plated Cu. The chip capacitor 
260 is connected to specified connecting lines 271 
such as one corresponding to the power line. 

Some of the connecting lines 271 should be con- 
nected to not only the output terminals 246, 247 but 
also the electrode bumps 252 of the IC 229. Aplurality 
of connecting lines 272 for connection between the 
connecting lines 271 and the electrode bumps 252 of 
the IC 229 are formed on the base material 243 in or- 
der to connect the connecting lines 271 to the IC 229. 
More specifically, an insulating film 273 is formed on 
a region where at least the connecting lines 272 are 
coated. The insulating film 273 has through holes 274 
formed at positions corresponding to the connecting 
lines 272. Over the range of the insulating film 273 
and the range of the base material 243, the plurality 
of connecting lines 271 are formed. The connecting 
lines 271 are electrically connected to their corre- 
sponding connecting lines 272 via the through holes 
274 of the insulating film 273. In such an embodi- 
ment, the same effects as described in the foregoing 
embodiments can be achieved. 

in particular, since the connecting lines 271 and 
the connecting lines 272 are provided in laminate 
structure, wiring density in the flexible wiring boards 
230 can be increased, so that the flexible wiring 
boards 230 can be designed for smaller size. 

Fig. 49 is a plan view of a liquid crystal display de- 
vice 221e which is a sixth embodiment according to 
th seventh aspect of the present invention. Fig. 50 



is a sectional view taken along the line X50 - X50 of 
Fig. 49. This embodiment is similar to the foregoing 
fifth embodiment, where corresponding parts are 
designated by same reference numerals. 

5 The plurality of input terminals 244, 245 are 

formed on one surface of the base material 243 of a 
plurality of flexible wiring boards 230 used in this em- 
bodiment On the one surface, there are formed a 
plurality of connecting lines 275 one end of which is 

10 connected to the input terminals 244, 245 and ex- 
tends along the second direction (up and down direc- 
tion of Fig. 49) and the other end of which is posi- 
tioned in an extension of the first direction (right and 
left direction of Fig. 49), and a plurality of connecting 

is lines 272 each extending from the other ends of the 
connecting lines 275 toward the electrode bumps 252 
of the ICs 229. Also, on the one surface, there are 
formed a plurality of output terminals 246. 247 and a 
plurality of connecting lines 276 one end of which is 

20 connected to the output terminals 246, 247 and ex- 
tends along the second direction (up and down direc- 
tion of Fig. 49) and the other end of which is posi- 
tioned in an extension of the first direction (right and 
left direction of Fig. 49) of the IC 229. 

25 In the flexible wiring boards 230, through holes 

278 are formed at positions corresponding to the 
other ends of the connecting lines 271 , 271 . On a sur- 
face opposite to the surface on which the connecting 
lines 271 of the flexible wiring boards 230 are formed, 

30 bypass wirings 277 are formed separately between 
the through holes 278 corresponding to the connect- 
ing lines 271 on the signal output side and the through 
holes 278 corresponding to the connecting lines 271 
on the signal output side. The bypass wirings 277 are 

35 made of such a material as Sn- or Au-plated Cu. On 
end of the bypass wirings 277 is connect d to the 
other end of the connecting lines 271 via the through 
holes 278 on the signal input side, while the other end 
of the bypass wirings 277 is connected to the other 

40 end of the connecting lines 271 via the through holes 
278 on the signal output side. 

In such an embodiment, the same effects as de- 
scribed in the foregoing embodiments can be ach- 
ieved. In particular, in this embodiment, the connect- 

45 tng lines 271, 271, the connecting lines 272. and the 
bypass wirings 277 are formed so as to be separated 
between both surfaces of the base material 243 and 
overlaid on each other. Accordingly, wiring d nsity in 
the both surfaces of the flexible wiring boards 230 

so can be increased so that the flexible wiring boards 
230 and the liquid crystal display device 221 e can be 
designed for smaller size. 

Fig. 51 is a sectional view of a liquid crystal dis- 
play device 221f which is a seventh embodiment ac- 

55 cording to the seventh aspect of the pres nt inven- 
tion. Fig. 52 is a plan view of the liquid crystal display 
device 221 f. This embodiment is similar to the first 
embodiment, where corresponding parts are desig- 
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nated by same reference numerals. 

This embodiment is described in a case where 
the liquid crystal display device 221 f is the active ma- 
trix driven type. The liquid crystal display device 221 f 
of this embodiment has a pair of glass substrates 222, 
223, where a plurality of pixel electrodes 279 arrayed 
in a matrix are formed on the glass substrate 222, and 
opposite electrodes 280 opposed to the pixel electro- 
des 279 are formed on the glass substrate 223. On 
the glass substrates 222, 223, the regions where the 
pixel electrodes 279 and the opposite electrodes 280 
are arrayed constitute a display section 226. A liquid 
crystal layer 282 is sandwiched between the glass 
substrates 222, 223, the peripheral portion of the dis- 
play section 226 is sealed by a sealant 225. 

In the liquid crystal display device 221f of this em- 
bodiment, the plurality of common lines 231 are 
formed over the entire regions including a region out- 
er than the sealant 225, a region coated with the sea- 
lant 225, and a region inner than the sealant 225 and 
yet other than the display section 226. Of these com- 
mon lines 231, those common lines 231 located in- 
ward of the sealant 225 are coated with an insulating 
film 283 such as a known orientation film or protec- 
tive film (passivation film). 

In this embodiment, the region where the com- 
mon lines 231 are formed is made larger than the per- 
ipheral portion 227 of the display panel 228. This al- 
lows the area of the peripheral portion 227 to be re- 
duced and therefore the liquid crystal display device 
221f to be downsized. Otherwise, arrangement den- 
sity of the common lines 231 can be lowered, so that 
the common lines 231 can be prevented from short- 
circuiting among themselves or from occurrence of 
insulating failures. As a result, the reliability of the liq- 
uid crystal display device 22 1f can be improved. 
Moreover, the production yield of the liquid crystal 
display device 221 f can be improved at the same 
time. 

Further, some of the common lines 231 are ar- 
ranged by making the use of the region of the display 
panel 228 inner than the sealant 225 except the re- 
gion of the opposite electrodes 280, whereby the line 
width of the common lines 231 is widened and the re- 
sistance is lowered. As a result, time delay of a signal 
transferred through the common lines 231 is reduced. 
By this advantage, the signal transferred, when being 
an image signal, can be prevented from inclusion of 
noise that might cause the waveform of the image sig- 
nal to be deformed undesirably. Thus, the resulting 
display image can be prevented from occurrence of 
failures. 

Fig. 53 is a sectional view of a liquid crystal dis- 
play device 221 g which is an eighth embodiment ac- 
cording to the s venth aspect of the present inven- 
tion. Fig. 54 is a plan view of the liquid crystal display 
device 221g. This embodiment is similar to the fore- 
going seventh embodiment, where corresponding 



parts are designated by same reference numerals. 

The liquid crystal display device 221 g of this em- 
bodiment has nearly the same structure as the liquid 
crystal display device 221f. This embodiment is char- 

5 acterized in the arrangement of common lines 231 
and common tines 231a. in the liquid crystal display 
device 221 g of this embodiment, the plurality of com- 
mon lines 231, 231a are formed over the entire re- 
gions including a range on the glass substrate 222 

10 outer than the sealant 225, a region coated with the 
sealant 225. and a region inner than the sealant 225 
and yet around the peripheral portion of the display 
section 226. Of these common lines 231, 231a, some 
of the common lines 231 a are provided as signal lines 

15 which transfer signals that do not easy pick up noise 
of the opposite electrodes 280 such as a clock signal. 
Further, the common lines 231, 231a are coated with 
an insulating film 283 such as a known orientation 
film or protective film (passivation film). 

20 Of the regions where the common lines 231 are 

arranged, the region inner than the sealant 225 and 
yet around the peripheral portion of the display sec- 
tion 226 is defined as follows. When the liquid crystal 
display device 221g is used as. for example, a display 

25 device for a computer, the region included in the dis- 
play section 226 and around the peripheral portion of 
the display section 226 is in some cases such that the 
image being displayed cannot be viewed from out- 
side due to an effect of the casing by which the liquid 

30 crystal display device is mounted to the computer or 
the like, or other reasons. Thus, the region around the 
peripheral portion of the display section 226, al- 
though included in the display section 226, will often 
not contribute to the image displaying substantially. 

35 In such cases, formation of the common lines 231 
around the peripheral portion of the display section 
226 will to no extent affect a display image, as it is 
viewed from outside. 

Therefore, in the above-described case, the com- 

40 mon lines 231 may be formed on the glass substrate 
222. In such an embodiment, the same effects as de- 
scribed in the seventh embodiment can be achieved. 

In the seventh aspect of the present invention, 
the connecting material for electrically connecting the 

45 display panel 228 to the flexible wiring boards 230 is 
not limited to the anisotropic conductive film 259. In- 
stead, connection techniques other than the aniso- 
tropic conductive film 259 may be used, such as con- 
nection by the use of solder or photo-setting resins 

so and clip press bonding. 

The invention being thus described, it will be ob- 
vious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 

55 modifications as would b obvious to one skilled in 
the art are intended to be included within the scope 
of the following claims. 
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Claims 

1. An assembly structure of a flat type device, in 
which a panel (20) has a plurality of electrode ter- 
minals (3) disposed along a peripheral portion of 
one surface thereof, a flexible wiring board (4) on 
which a drive IC (5) for driving the panel (20) is 
mounted is electrically connected to the elec- 
trode terminals (3) of the panel (20), and wherein 
a circuit wiring (73) for transferring a signal fed 
from external is electrically connected to the flex- 
ible wiring board (4), the assembly structure 
comprising: 

an arrangement of the peripheral portion 
of the panel (20) where a circuit wiring (73) is pro- 
vided at a layer below the electrode terminals (3) 
so as to extend along the peripheral portion and 
to be electrically insulated from the electrode ter- 
minals (3) with an insulating layer (9) interposed 
therebetween, and where a junction terminal (45) 
is provided so as to conduct with the circuit wiring 
(73), to penetrate through the insulating layer (9) 
at a specified place, and to share the same layer 
with the electrode terminals (3); and 

an arrangement of one side of the flexible 
wiring board (4) where an input terminal (44) and 
output terminals (42) leading to the drive IC (5) 
are provided at places corresponding to the junc- 
tion terminal (45) and electrode terminals (3) of 
the peripheral portion of the panel (20); 

wherein the flexible wiring board (4) is 
overlaid on the peripheral portion of the panel 
(20) so that the junction terminal (45) and elec- 
trode terminals (3) of the peripheral portion of the 
panel (20) are electrically connected to the input 
terminal (44) and output terminals (42) of the 
flexible wiring board (4), respectively. 

2. An assembly structure as claimed in claim 1, 
wherein the junction terminal (45) and electrode 
terminals (3) of the peripheral portion of the panel 
(20) are electrically connected to the input termi- 
nal (44) and output terminals (42) of the flexible 
wiring board (4), respectively, by means of an ani- 
sotropic conductive material (95). 

3. An assembly structure as claimed in claim 1, 
wherein an electronic component (55) is mounted 
on the flexible wiring board (4). 

4. An assembly structure as claimed in claim 1, 
wherein a portion of the flexible wiring board (4) 
that projects sideward of the peripheral portion of 
the panel (20) is bent so as to be wound around 
the peripheral portion of the panel (20). 

5. An assembly structure as claimed in claim 1, 
wherein at least a region where the peripheral 



portion of the panel (20) and the flexible wiring 
board (4) overlap each other and the drive IC (5) 
mounted on the flexible wiring board (4) are cov- 
ered with a specified protective resin (6). 

5 

6. An assembly structure as claimed in claim 1, 
wherein a clip (10) made of a shape memonzing 
member having a U shape in section is used to 
pinch the electrode terminals (3) of the peripheral 

10 portion of the panel (20) on outside of the flexible 

wiring board (4) so that the electrode terminals 
(3) are press fitted. 

7. A method for assembling a flat type device, in 
15 which a panel (20) has a plurality of electrode ter- 
minals (3) disposed along a peripheral portion of 
one surface thereof, a flexible wiring board (4) on 
which a drive IC (5) for driving the panel (20) is 
mounted is electrically connected to the elec- 

2n trode terminals (3) of the panel (20), and a circuit 

wiring (73) for transferring a signal fed from ex- 
ternal is electrically connected to the flexible wir- 
ing board (4), the method for assembling a flat 
type device comprising the steps of: 

25 providing, on the peripheral portion of the 

panel (20), a circuit wiring (73) at a layer below 
the electrode terminals (3) so as to extend along 
the peripheral portion and to be electrically insu- 
lated from the electrode terminals (3) with an in- 

30 sulating layer (9) interposed therebetween, and 

providing a junction terminal (45) so as to con- 
duct with the circuit wiring (73), to penetrate 
through the insulating layer (9) at a specified 
place, and to share the same layer with the elec- 

35 trode terminals (3); 

providing, on one side of the flexible wiring 
board (4), an input terminal (44) and output ter- 
minals (42) leading to the drive IC (5) at places 
corresponding to the junction terminal (45) and 

40 electrode terminals (3) of the peripheral portion 

of the panel (20); 

aligning the junction terminal (45) and the 
electrode terminals (3) with the input terminal 
(44) and the output terminals (42) with the periph- 

45 eral portion of the panel (20) and the flexible wir- 

ing board (4) opposed to each other; and 

electrically connecting the junction termi- 
nal (45) and the electrode terminals (3) to the in- 
put terminal (44) and the output terminals (42) by 

so means of an anisotropic conductive material (95). 

8. An assembly structure of a flat type device, in 
which a panel (120) has a plurality of electrode 
terminals (103) disposed along a peripheral por- 

55 tion of one surface thereof, a plurality of flexible 

wiring boards (104) which have a wiring layer on 
a base material surface (140) with a flexibility 
and on which a drive IC (105) for driving the panel 
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(120) is mounted are electrically connected to the 
electrode terminals (103) of the panel (120), and 
a circuit wiring (173) for transferring a signal fed 
from external is electrically connected to the flex- 
ible wiring boaras (104), the assembly structure 
comprising: 

an arrangement of the peripheral portion 
of the panel (120) where a first junction terminal 
(145) and a second junction terminal (146) cor- 
responding to each one (104) of the flexible wir- 
ing boards and sharing the same layer with the 
electrode terminals (103) are provided on both 
sides of a group of the electrode terminals (103) 
corresponding to each one (104) of the flexible 
wiring boards in a direction along the peripheral 
portion of the panel (120), and where a first cir- 
cuit wiring (1 73) for connecting the second junc- 
tion terminal (146) corresponding to one (1 04) of 
the flexible wiring boards to the first junction ter- 
minal (145) corresponding to anotherflexibte wir- 
ing board (104*) adjacent to the flexible wiring 
board (104) is provided in proximity to a row 
formed by the various terminals (103. 145, 146); 
and 

an arrangement on the flexible wiring 
boards (104) where an input terminal (144), out- 
put terminals (142), and a third junction terminal 
(148) formed of part of the wiring layer and lead- 
ing to the drive IC (105) are provided at places 
corresponding to the first junction terminal (145), 
electrode terminals (103), and second junction 
terminal (146) of the peripheral portion of the 
panel (120), and where a second circuit wiring 
(147) for connecting the input terminal (144) to 
the third junction terminal (148) is provided; 

wherein the flexible wiring boards (104) 
are overlaid on the peripheral portion of the panel 
(120) so that the first junction terminal (145), 
electrode terminals (103), and second junction 
terminal (146) of the peripheral portion of the 
panel (1 20) are electrically connected to the input 
terminal (144), output terminals (142), and third 
junction terminal (148) of each one of the flexible 
wiring boards (104) in their respective correspon- 
dence. 

9. An assembly structure as claimed in claim 8, 
wherein a portion of the flexible wiring boards 
( 1 04) that projects sideward of the peripheral por- 
tion of the panel (120) is bent so as to be wound 
around the peripheral portion of the panel (120). 

10. An assembly structure as claimed in claim 9, 
wherein a slit (96) is provided to the base material 
surface (140) of the portion at which the flexible 
wiring boards (104) are wound in a direction 
along the peripheral portion of the panel (120). 



11. An assembly structure as claimed in claim 8, 
wherein a clip (110) made of a shape memorizing 
member having a U shape in section is provided 
to pinch the peripheral portion of the panel (1 20) 

5 on outside of each one of the flexible wiring 

boards (104.) so that a group of the electrode ter- 
minals (3, 42; 45, 44; 46, 48) corresponding to 
each one of the flexible wiring boards (104) are 
press fitted. 

10 

12. An assembly structure as claimed in claim 8, 
wherein a slit (97) is provided to the base material 
surface (1 40) of a portion of each one of the flex- 
ible wiring boards (104) that corresponds to a 

15 spacing between the row of the input terminal 

(144), the output terminals (142) and the third 
junction terminal (143). and the second circuit 
wiring (147) so as to extend along the spacing. 

20 13. An assembly structure as claimed in claim 8, 
wherein the base material surface (1 40) has been 
removed at a portion of the flexible wiring boards 
(104A\ 104A", 104T) that corresponds to the in- 
put terminal (144), the output terminals (142), or 

25 the third junction terminal (143). 

14. An assembly structure as claimed in claim 8, 
wherein the flexible wiring boards (104) are over- 
laid on the peripheral portion of the panel (120) 

30 in such a way that the row of the input terminal 

(144), the output terminals (142) and the third 
junction terminal (143) is located outer than the 
second circuit wiring (147), 

and wherein a portion of the flexible wiring 

35 boards (104) that corresponds to the second cir- 

cuit wiring (147) is bent substantially 90 degrees 
to substantially 180 degrees with respect to the 
portions corresponding to the various terminals 
(142. 143, 144, 148). 

40 

15. An assembly structure as claimed in claim 8, 
wherein the flexible wiring boards (104) are over- 
laid on the peripheral portion of the panel (120) 
in such a way that the row of the input terminal 

45 (144), the output terminals (142) and the third 

junction terminal (148) is located inner than the 
second circuit wiring (147), 

and wherein a portion of the flexible wiring 
boards (104) on one side of the row of the various 

so terminals (142, 143, 144, 148) opposite to the 

side on which the second circuit wiring (1 47) is lo- 
cated is bent substantially 90 degrees to substan- 
tially 180 degrees with respect to the portions 
corresponding to the various terminals (142, 143, 

55 144, 148). 

16. An assembly structure as claimed in claim 15, 
wherein the drive IC (105) is mounted on a por- 
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tion of each one of the flexible wiring boards 
(104) at which the flexible wiring boards (104) are 
bent. 

17. An assembly structure as claimed in claim 8, 5 
wherein electronic components (1 55) are mount- 
ed an the flexible wiring boards (104). 

18. A method for assembling a fiat type device, in 
which a panel (120) has a plurality of electrode w 
terminals (103) disposed along a peripheral por 

tion of one surface thereof, a plurality of flexible 
wiring boards (104) which have a wiring layer on 
a base material surface (140) with a flexibility 
and on which a drive IC (105) for driving the panel 15 
(1 20) is mounted are electrically connected to the 
electrode terminals (103) of the panel (120), and 
a circuit wiring (173) for transferring a signal fed 
from external is electrically connected to the flex- 
ible wiring boards (104), the method for assem- 20 
bling a flat type device comprising the steps of: 

providing, on the peripheral portion of the 
panel (120), a first junction terminal (145) and a 
second junction terminal (146) corresponding to 
each one (104) of the flexible wiring boards and 25 
sharing the same layer with the electrode termi- 
nals (103) on both sides of a group of the elec- 
trode terminals (103) corresponding to each one 
(104) of the flexible wiring boards in a direction 
along the peripheral portion of the panel (120), 30 
and providing a first circuit wiring (173) for con- 
necting the second junction terminal (146) corre- 
sponding to one (104) of the flexible wiring 
boards to the first junction terminal (145) corre- 
sponding to another flexible wiring board (104') 35 
adjacent to the flexible wiring board (104) in prox- 
imity to a row formed by the various terminals 
(103, 145, 146); and 

providing, on the flexible wiring boards 
(104), an input terminal (144), output terminals 40 
(142), and a third junction terminal (148) formed 
of part of the wiring layer and leading to the drive 
IC (105) at places corresponding to the first junc- 
tion terminal (145), electrode terminals (103), 
and second junction terminal (146) of the periph- 45 
eral portion of the panel (120), and providing a 
second circuit wiring (147) for connecting the in- 
put terminal (144) to the third junction terminal 
(148); and 

aligning the first junction terminal (145), 50 
electrode terminals (103), and second junction 
terminal (146) of the peripheral portion of the 
panel (120) with the input terminal (144), output 
terminals (142), and third junction terminal (148) 
of each one of the flexible wiring boards (104), re- 55 
spectively, with the peripheral portion of the pan- 
el (120) and the flexible wiring boards (104) ap- 
posed to each other, and electrically connecting 



the corresponding terminals (103, 142; 1 45, 144; 
146, 148) to each other by means of a specified 
electrically connecting material (195). 

19. An assembly structure of a flat type device, in 
which a panel (120) has a plurality of electrode 
terminals (103) disposed along a peripheral por- 
tion of one surface thereof, a plurality of flexible 
wiring boards (104) which have a wiring layer on 
a base material surface (140) with a flexibility 
and on which a drive IC (105) for driving the panel 
(120) is mounted are electrically connected to the 
electrode terminals (103) of the panel (120), and 
a control board (111) for feeding a signal for driv- 
ing the panel ( 1 20) is electrically connected to the 
flexible wiring boards (104), the assembly struc- 
ture comprising: 

an arrangement of the peripheral portion 
of the panel (120) where a first junction terminal 
(145) and a second junction terminal (146) cor- 
responding to each one (104) of the flexible wir- 
ing boards and sharing the same layer with the 
electrode terminals (103) are provided on both 
sides of a group of the electrode terminals (103) 
corresponding to each one (104A) of the flexible 
wiring boards in a direction along the peripheral 
portion of the panel (120), and where a first cir- 
cuit wiring (173) for connecting the second junc- 
tion terminal (146) corresponding to one (104A) 
of the flexible wiring boards to the first junction 
terminal (145) corresponding to another flexible 
wiring board (104A') adjacent to the flexible wir- 
ing board (104A) is provided in proximity to a row 
formed by the various terminals (103, 145, 146); 

an arrangement on the flexible wiring 
boards (1 04A) where an input terminal (1 44), out- 
put terminals (142), and a third junction terminal 
(148) formed of part of the wiring layer and lead- 
ing to the drive IC (105) are provided at places 
corresponding to the first junction terminal (145), 
electrode terminals (103), and second junction 
terminal (146) of the peripheral portion of the 
panel (120), where a second circuit wiring (147) 
for connecting the input terminal (1 44) to the third 
junction terminal (148) is provided, and wher a 
fourth junction terminal (149) leading to the third 
junction terminal (148) via a third circuit wiring 

(150) is provided; and 

an arrangement on one surface of the con- 
trol board (111) where a signal feed terminal 

(151) for feeding a signal for driving the panel 
(120) is provided in correspondence to the fourth 
junction terminal (149) of the flexible wiring 
boards (104A); 

wherein the flexible wiring boards (104) 
are overlaid on the peripheral portion of the panel 
(120) so that the first junction terminal (145), 
electrode terminals (103), and second junction 
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terminal (146) of the peripheral portion of the 
panel (120) are electrically connected to the input 
terminal (144), output terminals (142), and third 
junction terminal (148) of each one of the flexible 
wiring boards (104) in their respective correspon- 
dence, 

and wherein the control board (111) is 
overlaid on the flexible wiring boards (104) so 
that the fourth junction terminal (149) of the flex- 
ible wiring boards (104) is electrically connected 
to the signal feed terminal (151) of the control 
board (111) in correspondence. 

20. An assembly structure as claimed in claim 19, 
wherein the panel (120) is generally rectangular 
shaped, 

and wherein the control board (111) is gen- 
erally L-, U-, or square-shaped along the periph- 
eral portion of the panel (120). 

21. An assembly structure as claimed in claim 19. 
wherein the fourth junction terminal (149) of part 
(104A\ 104A", 104T) of the plurality of flexible 
wiring boards are not connected to the signal feed 
terminal (151) of the control board (111). 

22. An assembly structure as claimed in claim 21, 
wherein the fourth junction terminal (149) of the 
part (1Q4A\ 104 A", 104T') of the flexible wiring 
boards are cut off together with the base material 
surface (140). 

23. An assembly structure as claimed in claim 19, 
wherein a portion of the part of the flexible wiring 
boards (104A\ 104A", 104T) that projects side- 
ward of the peripheral portion of the panel (120) 
is bent at least once. 

24. An assembly structure as claimed in claim 19, 
wherein the control board (111) is overlaid on the 
peripheral portion of the panel (120) directly or 
via a spacer (113) and assembled integrally 
therewith. 

25. An assembly structure as claimed in claim 24, 
wherein the control board (111) is mounted on 
one surface of the peripheral portion of the panel 
(120) opposite to the surface on which the elec- 
trode terminals (103) are provided, 

and wherein the flexible winng boards 
(104A) are wound around a peripheral portion of 
the panel (120) and the control board (111). 

26. An assembly structure as cfaimed in claim 25, 
wherein a dip (110) made of a shape memorizing 
member having a U shape in section is provided 
to pinch the peripheral portion of the panel (120) 
and the control board (111 ) on outside of at least 



one (104A) of the flexible wiring boards so that a 
group of the electrode terminals (103, 142; 145, 
144; 146, 148) corresponding to the one (104A) 
of the flexible wiring boards are press fitted. 

5 

27. An assembly structure as claimed in ciaim 19, 
wherein connection between the peripheral por- 
tion of the panel (120) and the flexible wiring 
boards (104) and connection between the flex- 

10 ible wiring boards (104) and the control board 

(111) are achieved by an identical electrically 
connecting material (112). 

28. A method for assembling a flat type device, in 
is which a panel (120) has a plurality of electrode 

terminals (103) disposed along a peripheral por- 
tion of one surface thereof, a plurality of flexible 
wiring boards (104) which have a wiring layer on 
a base material surface (140) with a flexibility 

20 and on which a drive IC (105) for driving the panel 

(120) is mounted are electrically connected to the 
electrode terminals (103) of the panel (120), and 
a control board (111) for feeding a signal fed from 
external is electrically connected to each of the 

25 flexible wiring boards (104), the method for as- 

sembling a flat type device comprising the steps 
of: 

providing, on the peripheral portion of the 
panel (120), a first junction terminal (145) and a 

30 second junction terminal (146) corresponding to 

each one (104) of the flexible wiring boards and 
sharing the same layer with the electrode termi- 
nals (103) on both sides of a group of the elec- 
trode terminals (103) corresponding to each one 

35 (104A) of the flexible wiring boards in a direction 

along the peripheral portion of the panel (120), 
and providing a first circuit wiring (173) for con- 
necting the second junction terminal (146) corre- 
sponding to one (104A) of the flexible wiring 

40 boards to the first junction terminal (145) corre- 

sponding to another flexible wiring board (104A') 
adjacent to the flexible wiring board (104A) in 
proximity to a row formed by the various termi- 
nals (103. 145, 146); 

45 providing, on the flexible wiring boards 

(104A), an input terminal (144), output terminals 
(142), and a third junction terminal (148) formed 
of part of the wiring layer and leading to the driv 
IC (105) at places corresponding to the first junc- 

50 Hon terminal (145), electrode terminals (103), 

and second junction terminal (146) of the periph- 
eral portion of the panel (120); providing a sec- 
ond circuit wiring (147) for connecting the input 
terminal (144) to the third junction terminal (148); 

55 and providing a fourth junction terminal (149) 

leading to the third junction terminal (148) via a 
third circuit wiring (150); 

providing, on one surface of the control 
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board (111), a signal feed terminal (151) for feed- 
ing a signal for driving the panel (120) in corre- 
spondence to the fourth junction terminal (149) of 
the flexible wiring boards (104A), 

overlaying the flexible wiring boards (104) 
on the peripheral por:ion of the panel (120) so 
that the first junction terminal (145), electrode 
terminals (103), and second junction terminal 
(146) of the peripheral portion of the panel (120) 
are electrically connected to the input terminal 
(144), output terminals (142), and third junction 
terminal (148) of each one of the flexible wiring 
boards (1 04) in their respective correspondence; 
and 

overlaying the control board (111) on the 
flexible wiring boards (104) so that the fourth 
junction terminal (149) of the flexible wiring 
boards (104) is electrically connected to the sig- 
nal feed terminal (151) of the control board (111 ) 
in correspondence. 

29. A method for assembling a flat type device as 
daimed in claim 28, further comprising the steps 
of: 

overlaying the control board (111) directly 
or via a spacer (113) on one surface of the per- 
ipheral portion of the panel (120) opposite to the 
surface on which the electrode terminals (103) 
are provided; 

winding the flexible wiring boards (104A) 
around a peripheral portion of the panel (120) 
and the control board (111); and 

providing a clip (110) made of a shape 
memorizing member having a U shape in section 
to pinch the peripheral portion of the panel (120) 
and the control board (111) on outside of the flex- 
ible wiring boards (104A) so that a group of the 
terminals (103, 142; 145, 144; 146, 148) corre- 
sponding to the one (104A) of the flexible wiring 
boards are press fitted. 

30. A method for assembling a flat type device as 
claimed in claim 28, further comprising the steps 
of: 

providing a connecting material (112) 
which will be cured by heating and pressurization 
or by heating, cooling, and pressurization be- 
tween the peripheral portion of the panel (120) 
and the flexible wiring boards (104A) and be- 
tween the flexible wiring boards (104A) and the 
control board (111); and simultaneously achi v- 
ing connection of the terminals (103, 142; 145, 
144; 146, 148) in their correspondence by two 
thermal press h ad (115, 116) tips. 

31. An assembly structure of a flat type device hav- 
ing: a display panel (228) having a peripheral por- 
tion (227); and a plurality of wiring boards (230) 



which are disposed on the peripheral portion 
(227) of the display panel (228) in an array direc- 
tion along the peripheral portion (227) and on 
which a circuit element (229) for driving the dis- 

5 play panel (228) is mounted, 

the plurality of wiring boards (230) respec- 
tively comprising an insulating substrate (243); a 
plurality of connecting terminals (244, 245, 246, 
247) arrayed on the insulating substrate ".243) in 

10 such a direction as to intersect the arrav oYection 

of the wiring boards (230) at proxir- * *■:-'*• ^oth 
ends of each one of the wiring boan ^ :vj.') in 
their array direction; and a bypass wiriiiy i253, 
256, 257, 258, 291) which electrically connects at 

is least part of the plurality of connecting terminals 

(244, 245, 246, 247) at proximately the both ends 
with each other and which is electrically connect- 
ed to the circuit element (229); 

the display panel (228) including a plurality 

20 of common lines (238, 239) which are conn cted 

respectively to the connecting terminals (244, 
245, 246, 247) of each one of the plurality of wir- 
ing boards (230) adjacent to one another on the 
peripheral portion (227) and which are* formed 

25 between one another of the connecting terminals 

(244, 245, 246, 247) of the plurality of wiring 
boards (230) adjacent to one another; 

wherein the connecting terminals (244, 
245, 246, 247) of each one of the plurality of wir- 

30 ing boards (230) are connected to the plurality of 

common lines (238, 239) and other connecting 
terminals on the display panel (228) by means of 
an identical connecting material (259). 

35 32. An assembly structure of a flat type device hav- 
ing: a display panel (228) having a peripheral por- 
tion (227); and a plurality of wiring boards (230) 
which are disposed on the peripheral portion 
(227) of the display panel (228) in an array direc- 

40 tion along the peripheral portion (227) and on 

which a circuit element (229) for driving the dis- 
play panel (228) is mounted, 

the plurality of wiring boards (230) respec- 
tively comprising an insulating substrate (243); a 

45 plurality of connecting terminals (244, 245, 246, 

247) arrayed on the insulating substrate (243) in 
such a direction as to intersect the array dir ction 
of the wiring boards (230) at proximately both 
ends of each one of the wiring boards (230) in 

so their array direction; and a bypass wiring (253, 

256, 257, 258, 291) which electrically connects at 
least part of a plurality of connecting terminals 
(244, 245, 246, 247) at proximately the both ends 
with each other and which is electrically conn ct- 

55 ed to the circuit e/ement (229); 

the display pan I (228) including a plurality 
of common lines (231) which are connected in 
common to part of the connecting terminals (244, 

30 
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245, 246, 247) of each one of the plurality of wir- 
ing boards (230) on the peripheral portion (227) 
and which are formed over a range including an 
array range of the plurality of wiring boards (230); 
wherein the connecting terminals (244, 

245, 246, 247) of each one of the plurality of wir- 
ing boards (230) are connected to the plurality of 
common lines (231) and other connecting termi- 
nals on the display panel (228) by means of an 
identical connecting material (259). 

33. An assembly structure of a flat type device hav- 
ing: a display panel (228) having a peripheral por- 
tion (227); and a plurality of wiring boards (230) 
which are disposed on the peripheral portion 
(227) of the display panel (228) in an array direc- 
tion along the peripheral portion (227) and on 
which a circuit element (229) for driving the dis- 
play panel (228) is mounted, 

the plurality of wiring boards (230) respec- 
tively comprising an insulating substrate (243); 
and a bypass wiring (253, 256, 257, 258, 291) 
which electrically connects at least part of a plur- 
ality of connecting terminals (244, 245, 246, 247) 
at proximately both ends of the wiring boards 
(230) with each other and which is electrically 
connected to the circuit element (229); 

the display panel (228) including a plurality 
of first common lines (231) which are connected 
in common to the connecting terminals (244, 245, 

246, 247) of each one of the plurality of wiring 
boards (230) on the peripheral portion and which 
are formed over a range including an array range 
of the plurality of wiring boards (230); and a plur- 
ality of second common lines (238, 239) which 
are connected in common to part of the connect- 
ing terminals (244, 245, 246, 247) of each one of 
the plurality of wiring boards (230) on the periph- 
eral portion and which are formed over a range 
including the array range of the plurality of wiring 
boards (230); 

wherein the connecting terminals (244, 
245, 246, 247) of each one of the plurality of wir- 
ing boards (230) are connected to the first com- 
mon lines (231), the second common lines (238, 
239), and other connecting terminals on the dis- 
play panel (228) by means of an identical conduc- 
tive connecting material (259). 

34. An assembly structure as claimed in claim 31, 
wherein the bypass wiring includes a first bypass 
wiring (256) which is formed on the insulating 
substrate (243) and which directly connects the 
conn cting terminals (244, 245, 246, 247) at 
proximately the both ends to one another. 

35. An assembly structure as claimed in claim 31, 
wherein the bypass wiring includes: a second by- 



pass wiring (253a) formed on the insulating sub- 
strate (243) over a range from proximately any 
one of the both ends to the circuit element (229); 
a third bypass wiring (255a) which is formed on 

5 the insulating substrate (243) over a range from 

proximately the ether any one of the both ends to 
the circuit element (229); and an in-element by- 
pass wiring (258) which is formed within the cir- 
cuit element (229) and both ends of which are 

10 connected to the second bypass wiring (253a) 

and the third bypass wiring (255a), respectively. 

36. An assembly structure as claimed in claim 31, 
wherein the bypass wiring (253a, 255a, 258) is 

15 provided on both surfaces of the insulating sub- 

strate (243) of each one of the wiring boards 
(230). 

37. An assembly structure as claimed in claim 34, 
20 wherein the first bypass wiring (253a) is provided 

on the insulating substrate (243) and at such a 
position that the first bypass wiring (253a) pass- 
es between the insulating substrate (243) and 
the circuit element (229). 

25 

38. An assembly structure as claimed in claim 31, 
wherein the connecting material is an anisotropic 
conductive film (259). 

30 39. An assembly structure as claimed in claim 31, 
the display panel (228) comprising a pair of dis- 
play boards (222, 223) having display-use elec- 
trodes (279, 280) provided on their surfaces op- 
posite to each other and having an optical trans- 

35 mission property, wherein the common lines 

(231, 231a) are provided both on at least one of 
the pair of display boards (222, 223) within a 
range of overlap portion of these boards except- 
ing a area of the display-use electrodes (279, 

40 280) and on the peripheral portion (227). 

40. A method for assembling a flat type display de- 
vice including a display panel (228) having a per- 
ipheral portion (227), comprising the steps of: 

45 aligning a plurality of wiring boards (230) 

on which a circuit element (229) for driving the 
display panel (228) is mounted with the peripher- 
al portion (227) of the display panel (228); and 
connecting the display panel (228) to the 

so wiring boards (230) by means of a connecting 

material (259) in such a way that signal input ter- 
minals (244), a bypass signal input terminal 
(245), and signal output terminals (246, 247) for 
the display panel (228) of the wiring boards (230) 

55 are treated collectively. 

41, A flat panel device in which an electrically con- 
trollable flat panel includes an array of electrode 



31 



61 EP 0 609 074 A2 62 

terminals provided at and spaced apart along the 
peripheral portion of a substrate of the panel, and 
in which at least one control board, including an 
IC for electrically controlling the panel and output 
terminals coupled to the IC, is mounted at said 5 
peripheral portion with said output terminals 
electrically connected to said electrode termi- 
nals, the device including means for conducting 
control signals for supply to the at least one IC in 
a direction along said peripheral portion, charac- w 
terised in that said control signal conducting 
means includes conductors supported on said 
substrate. 

42. Aflat panel device according to claim 41 includ- is 
ing at least first and second adjacent said control 
boards, said conductors extending continuously 
along said peripheral portion of the panel and 

said control boards being connected by way of re- 
spective input terminals thereof to said conduc- 20 
tors in parallel. 

43. Aflat panel device according to claim 41 includ- 
ing at least first and second adjacent said control 
boards, each having input terminals coupled to 25 
the respective IC and further output terminals 
connected by way of wiring on the board to said 
input terminals thereof, wherein said control sig- 
nal conducting means includes said wiring and 

said conductors supported on said substrate 30 
couple the further output terminals of the first 
control board to the input terminals of the second 
control board, whereby the conduction path for 
said control signals to the second control board 
is partly on the panel and partly through the first 35 
control board. 
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(3) Aaaembry structure of a flat type devica. 

@ A panel (120) having a plurality of electrode 
terminals (103) disposed along a peripheral por- 
tion of one surface thereof is assembled at 
smai size, less weight, and tow coat Flexible 
wiring boards (104) on which a drive IC (105) te 
mounted are connected to the electrode termi- 
nate (103), and drcuft wiring is connected to the 
flexWe wiring boards (104). On both sides of 
the peripheral portion of the panel (120), a first 
junction terminal (145) and a second junction 
terminal (146) are provided. By a first circuit 
wiring (173), the second junction tanminal (146) 
corresponding to one flexflrte wiring board 
(104) is connected to the first junction terminal 
(145) corresponding to another flexible wiring 
board (104*) adjacent to the flexible wring 
board (104). An input terminal (144), output 
terminals (142), and a third junction terminal 
(148) that lead to the drive IC (105) are provided 
at places corresponding to the various terrnt- 
nals (145, 103, 146) on one surface of the 
ftextte wiring boards (104), By the second 
circuit wiring (147), the input terminal (144) is 
connected to the third junction terminal (146). 
The corresponding terminals are connected to 
each other by overlapping the flexible wiring 
boards (104) on the peripheral portion of the 
panel (120). 
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